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after you calculated these, made these calculations?

A As I mentioned, there were calculations made

that took that information into the whole lake model

of Lake Michigan to estimate what the resulting conce-n-

tration would be.

Q Am I correct on Exhibit 18 that as of the year

1976, 1977, '78 and '79, your estimate was that the total

amount PCB load to Lake Michigan was roughly 5/7th from

the atmosphere? Am I correct in interpreting this?

A That is correct.

Q Is that consistent with other data that you

have seen from other publications or other authors?

A Yes .

Q In fact, some authors would attribute the

amount of PCB coming from the atmosphere on a much higher

scale, would they not, 80, 85 percent?

A I think there is a range of contribution from

the atmosphere if one assumes PCBs in precipitation.

Q What does GLS mean on this exhibit?

A Great Lakes Segments.

Q Where did the data come from on Page 3 of

Exhibit 18?

A The data here came principally from the sources

listed in the paper that I discussed with you the last

T" I I ] La
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time, included the International Joint Commission, I

believe the Great Lakes Basin Commission, Murphy's

precipitation estimates and so on.

Q Turning to the fourth page of that exhibit, -.

a document entitled PCB Loads for All Segments (Pounds

Per Day), is that right?

A Yes .

Q Can you tell me what that is?

A That is an estimate of PCD external inputs to

the various segments of the Great Lakes model that

extends from Segment 1, which is Lake Superior, up to

Segment 17, which is Lake Ontario.

Q Again, sources for those data are the same

articles you have referred to earlier, is that correct?

A That is correct.

Q Were these calculations or assumptions, or

whatever we call them throughout Exhibit 18, prepared

for your final report in this case?

A This work was done as part of the research

work at the college which formed the basis for the paper

that I provided last time.

Q Which formed the basis for your 1979 paper?

A That is correct.

Q In turning — go ahead -- except for the first

TU. L 1>U
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page?

A .Except for the first page, yes.

Q In turn, did that 1979 paper and the model

discussed in that paper form the basis for your final -•

report in this case?

A Indirectly, yes.

Q In what way?

A In the sense that the calculations that were

made in the 1979 report provided a framework, a modeling

framework that I then used in a hand calculation for the

final report .

Q Which part of the final report?

A It would be some of the results in Section 11.

Q The final chapter?

A Yes -- no .

Q Is that all that prior work was utilized for?

A That is correct.

Q On the first page of Exhibit 18 —

A Excuse me, that work was also used in comparing

present and past Waukegan Harbor fluxes .

Q Exhibit No —

A Figure 58 .

Q Figure 58?

A Yes .
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Q On the first page of Deposition Exhibit No. 18,

the last six years, you show from Waukegan Harbor, 10

kilograms per year, is that correct?

A Yes .

Q Was that number derived as a result of your

model or before?

A As I recall, this was the early estimate of

the load from Waukegan Harbor.

Q Early estimates, did you say?

A The first preliminary estimates of flux from

the Harbor .

Q Are estimates as used by you different from

the early work of your model?

A Subs tantively , no.

Q Substantively , no?

In other words, you ran your model, at

least in preliminary phases, got the numbers, 10 kilo-

grams per year, and then sat down and did the first

page of Exhibit 18 and that is why 10 kilograms per

year appears there during the last six years of that

calculation as coming from Waukegan Harbor, is that

correct?

A That is essentially correct, yes.

MR. POPE: Miss Reporter, would you mark this
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multi-page document, first page of which is entitled

HydroQual, Inc., as Exhibit No. 19.

(Thomann-OMC Deposition Exhibit

No. 19 marked for identi f ica_tion ,

11/12/81, TLU.)

BY MR. POPE:

Q I show you Deposition Exhibit No. 19 for

identification, Doctor, and ask you if you would tell

me what that is.

A Yes . This is a summary of information on the

mathematical model of Waukegan Harbor .

Q Where did that information come from?

A This information was prepared by my colleague,

Mr . Kontaxis .

Q Can you tell me what stage along this process

these documents were prepared? Is this toward the end,

in your final check, in the beginning? Roughly, what

is it?

A These pages were prepared at my direction prior

to my last deposition.

Q For what purpose?

A To refresh my own memory of the various com-

ponents, detailed components of the model in case you

asked me any questions on it.

\ o--'' <vi
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Q And well we might.

So you asked him to sit down and summarize

what was done in effect as well as show you some of the

numbers. Is that a fair statement? • .

A That is correct.

Q And you reviewed it before the first session

of your deposition, is that correct?

A Yes .

Q Am I correct that on Page 3 of that Exhibit

No. 19, that is a list of the constants that were used

in the model?

A That is correct.

Q Can you tell me what Page 4 of that exhibit is,

"piece-wise linear functions"? Those are great words,

but what does it mean?

A It means there are some parameters in the

model where we approximate the behavior of the function

by straight line segments.

Q What types of functions fall within that?

A In this case it would be any time variable

resuspension of bottom sediments. If one wanted to

represent a transient resuspension of sediment, then

you would use that piece-wise linear function.

Q Did you use that?

I ''C'1 l_ l_Jro<nn
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A In the Waukegan Harbor model, no. The

resuspension was constant over time.

Q What does that mean to the layman? '

A It means that the model calculation is aimed -

at the average resuspension phenomenon rather than an

individual highly transient event such as might occur

in North Ditch .

Q Does that mean that your model was assuming

for purposes of the Harbor that resuspension was taking

place all the time?

A That's right. It was assuming there is a

constant interaction between the sediment segments and

the water column, that interaction meaning to represent

the average interaction.

One should not necessarily imply from that

that the Harbor is in a state of resuspension all the

time .

Q Why did you then use that average, a constant

average?

A Simply because the extent of information avail-

able and the problem context itself indicated to me

that the best way to proceed in estimating flux from

the Harbor to the Lake is under average conditions.

Q If I understand what you have just said, you

TU, L Ll-ban
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thought it was good to do it that way?

A Yes .

Q Maybe you could tell me why. What is there

about Waukegan Harbor that indicates that it was the

best way to do it?

A Again, there are two aspects to any judgment

I make in a question like this or in a problem context

like this. One is what is the nature of the question

that is being asked .

The question in this case was what is

the flux of PCB out of Waukegan Harbor. In order to

provide an order of magnitude estimate answer to that

question, I would normally run any model such as this

under a steady state type of condition.

We run and construct models consistent

with the questions that are being asked. In addition,

the information available and the degree to which that

can be calibrated in detail on transient resuspension

events was not sufficient in my judgment to warrant a

detailed time variable hour to hour calculation.

Q Basically you didn't think you had enough

data to do it any other way. Is that a fair summary?

A I judged that the problem context itself

would best be served by carrying out a steady state

317 • ::'?o3
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calculation .

Q Did you do any physical examination of the

Harbor to determine whether there was anything in the

Harbor that would indicate to the contrary? . -

A I am fully aware that harbors like Waukegan

Harbor will behave in a transient fashion; that there

will be resuspension of solids at different times de-

pending on the meteorological conditions; that there

will be an exchange of variable nature between the

Harbor and the Lake depending on the meteorological

conditions and flows.

Yes, I have done that.

Q So yes, you have examined the Harbor physically

to determine that it was consistent with your approach,

is that right?

A That is correct.

Q On the North Ditch, you did not do it that way.

On the North Ditch, you did it on what you call a variable

basis?

A North Ditch, we did two ways: One with an

average, estimate of the average flux from the North
r

Ditch to the Lake, and then because of the possibility

of a fair increase in flux due to a transient event,

we did do some transient calculations on the Ditch.

\ _ .
Reporter _
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Q You had the data available, I take it, to do

the transient calculations on the Ditch?

A There was some data available for transient

events on the Ditch, yes. - .

Q Was that in the nature of hour to hour or what

was it?

A There were some data available during a storm

period over a period of about several days where the

information had been collected. I don't recall whether

that was hour to hour, but roughly on that time scale.

Q And having computed the flux for the North

Ditch on both those manners, did you then consistisize

the information or the results, examine them to see

if they were consistent?

A Yes .

Q Where does that take place? Is that reported

in your report?

A That is correct, yes.

Q What section, what figure?

A Do you mean were the results of the Harbor

and the Ditch evaluated to see that a consistent cal-

culation had been carried out?

Q No, whether the two methods that you calculated

the flux for the Ditch, were they both reported?

I rec- |_.
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A Yes .

Q Would you just give me the figure, please?

A The transient calculation is probably best

summarized by Figure 48, wherein a simulation was made

of a 5 cfs 24-hour storm event to the North Ditch.

The steady state calculations are summarized in the

Section 7 mathematical model of the North Ditch.

Q On Page 5 of this Deposition Exhibit No. 19

for identification, the bottom, there appears a dis-

persion coefficient for particle size 1 through 5, is

that right?

A That's correct.

Q Does that indicate you used five different

sizes of particulate matter in doing the study?

A No, the model framework can incorporate five

different size classes, but for this calculation, v/e

only used one .

Q Why is that?

A The logical reason for including five size

classes was the belief that there might be some signifi-

cant difference in the partitioning of PCDs into smaller

size classes as opposed to larger particles and evalua-

tion of the data indicated that method did not appear

to be a significant phenomenon. And in order to maintain

I neo> [_. Urban
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a model calculation that was consistent with the observed

data, I elected only to choose one size class.

Q Did you determine that the data did not in-

dicate a difference for size particles?

A Yes, I did.

Q On the basis of what data did you make that

determination?

A That determination was made essentially from

the data that are given from Figures 22 through 24.

Q How many data points are there on 24?

A In the top figure of 24, there are 11 data

points .

Q Is that sufficient to form a conclusion in

your opinion?

A Yes , it was .

Q How about at the bottom?

A 14 data points.

Q And that was sufficient in your opinion to

form a conclusion?

A That is correct.

Q Who collected that data?

A This is, as I recall, Cranbrook Institute.

Q This was done over a two-day period?

A That is correct.

I'' ' 'Tout' [_• ~
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Q Was that a sufficient time period, in your

opinion?

A That's correct, yes, it was.

Q On the basis of that information from Cran-

brook , you decided that one, there was no need to do

variables based on the size of the particulate, is that

correct?

A That is right .

Q Calling your attention to the last page of

that Deposition Exhibit Mo. 19, there appears to be a

Figure 43, is that correct?

A Correct .

Q What is that?

A That is a figure that shows the calculated

concentrations of PCBs in the outer segments of the

Waukegan Harbor node!.

Q Where do these numbers come from?

A They cane from the final run that I think we

submitted to you.

Q Do these numbers fit into any figure in your

final report?

A Yes, I believe those numbers form the basis

for the Figure 43 in the report.

Let me just check -- yes.

T'. • I ' 1
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Q Is there any reason why in your final report

the actual figures do not appear?

A No particular --

I1R. HYNES : You mean the figures on Exhibit 19,

the last page, the handwritten numbers circled?

BY MR. POPE:

Q The concentration, is that what they are?

A Handwritten numbers are the concentrations,

right .

Q Yes .

! A No particular reason.
i

Q What is Figure 43 in your final report intended

i to portray?

: A Figure 43 was intended to portray the spread
i
of the flux of PCMs fron Waukegan Harbor out into the

; immediate surrounding area.

; Q As it appears in your final report, it only

j indicates an interior area, an area of less than .02

and a third area in the outer reaches of .015, is that

' correct?
i
i A That is correct.ii
! Now, there is also an area between .015
i
and .02 right outside the Harbor.

Q Right.

o, L U-
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In analvzing the actual calculations on

your draft of Figure 43, were the numbers, the actual

calculations present first before you drew the lines?

Is that the way this cane about?

A The v/ay this cane about was my request to my

colleague to prepare the figure with the actual numbers

in it so I could see what the actual gradings were.

So these numbers were put on this figure after Figure

43 had been prepared.

Q On what basis did you have to draw a line

through any of these segments?

A Only in the sense that we were trying to

portray Figure 43, the approximate contours of PCD

concentration out in the Lake.

Q You yourself only had data which was good for

each of the segments , is that right? Is that the way

the data was collected, by segment?

A No. The calculations, the circled numbers in

the last page of this exhibit are calculated values from

the mode 1 .

Q Did you check that against the actual sampling

data that you had received?

A Approximately, yes.

Q You apuroxina te ly checked it against it?

Ti| -.••/•
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A Yes .

Q How do you go about approximately checking

someth ing?

A Only to the extent that the data collected

outside of Waukegan Harbor indicated a rather substantial

dropoff of PCI3S down to levels of on the order of .01

micrograms per liter.

Q I take it this figure is consistent with the

same you made earlier in the report that 95 percent of

PCBs in the Harbor exist in Slip 3, is that right?

A Ho, it really doesn't. I mean it indirectly

bears on that, but not directly.

Q My question was not whether it bears on it.

It was whether it was consistent with it.

A Yes, it is consistent with that.

Q Did you have calculations for these segments

that appear here on Figure 43 for 7, 8, 9, 10, 11, 12?

A Yes .

Q Do they appear on this Figure 43 in the last

i page of Exhibit No. 19?

A No, only the contours appear. You will notice

l/10th of a microgram per liter, 2/10ths and 4/10ths.

Q My question was were there specific ones for

those segments?
~ I I ' !1 '•-••• L_ v_; •'--. -n
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A Yes .

Q Where does that data appear?

A The calculation?

Q Yes .

A It would be Figure 34.

Q I think you are wrong, but 34 seems to have

six data points, is that right?

A That is v/hy I am trying to_ continually make

the distinction between data that is collected and

computations that are made for each of the segments.

Q I see. Correct me if I am wrong on this.

The last page of Deposition Exhibit No. 19, your people

calculated amounts based on six data points which appear

in Figure 34 in your report, is that right?

A No. The calculation that is shown in 43 is

based on the entire model framework, not just on those

six data points.

Q Maybe you can explain to me what Figure 34 in

the final report is intended to show.

A Figure 34 is intended to show that the model

for the parameters introduced into the model have

settling exchange with the bottom, exchange within the

Harbor and exchange with the Lake. And using the sediment

PCB concentrations as input, the model was calibrated to

T'-.-' i Ur^'n
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observe data as shown in Figure 34, calculation being

the solid line and the data being the dots with the

bars.

Q Is it your testimony that they were done

separately, that is, the model produced the line and

the data produced separately six points?

A Yes. The line is calculated by the model and

then that is compared to the observed data as shown on

Figure 34 .

Q Is it your testimony that those six data

points are sufficient for you to make a conclusion with

respect to PCBs in terms of distance from the mouth of

i the Harbor?i
A A couple of points:

One, the data shown here represent averages

! of data collections over this May 2nd to May 19th period.

What is plotted here is more than just

six data points. It is an average of series of collec-

tions during that period and the ranges as shown.

Secondly, as I mentioned, the solid line,

the calculation line shown in Figure 34 is the end result

of the calculation using other information as well.

Q These may be averages but your indication is

that is a standard deviation between there in terms of

-[%.. L U-U
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statistics, is there not?

A That is correct.

Q Why are there only six points?

A Those are the six principal stations in .. .

Waukegan Harbor as part of the sampling program.

Q That took place over how long a period, two

weeks ?

A That is correct, approximately.

Q Was it done on an everyday basis, twice a day,

once a week; what was it?

A I don't recall the actual sampling frequency

during this period, but on the order of probably five

to ten samples, at least, in each one of these averages.

Q Five to ten?

A I think. I would have to check the actual

data logs.

Q At any point along this line, did you learn

yourself there was sufficient data for that particular

calculation on Figure 34?

A Absolutely or I wouldn't have made the calcu-

lation .

Q Is it your opinion that early in May, the first

half of May is a good time to make such a sampling in

a place such as Uaukegan Harbor for PCBs in the water

T-,, L U-U
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A Yes, I think it is a good time.

Q Are there any bad times, bad in the sense that

you are liable to yet distortion in figures or a figure

that is not generally reflective of a true situation?

A Well, if you are interested in estimating the

order of magnitude of the flux out of the Harbor into

the Lake, there are probably times that would behave

differently such as periods of ice cover in the Lake

and in the Harbor v;here estimates of flux might be dif-

ferent than during the May period.

It is not that it is a bad estimate or a

bad time or a good time. It is a different time.

Q Was it your purpose in doing this study to

I come up with an order of magnitude of the flux?
i
{ A By and large, yes, in the sense that the ques-

tion is whether there are 1, 10, 100 or 1,000 kilograms

per year coming out of the Harbor at present.

Q Did you take into account in analyzing the

data that was being collected as to the presence of

PCS in the water column, the phenomenon of Spring over-

turn or turnover, Fall overturn or turnover?

A In Lake Michigan?

Q Yes .

/— - : r~i > i r-s1̂  .... . .. , ~. „,.... ,„._ (^e_,_.c,
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A For this calculation, that was not a phenomenon

included in the lake portion of the model because it

was not, in my opinion, a significant effect in calcu-

lating the net average flux out of the Harbor.

Q You are familiar with the concept of phenomenon,

I take it?

A Yes .

Q Would you describe it just briefly so we make

sure we are talking about the same thing?

A Yes. That a lake stratifies depending on its

depth; in the midsummer the lake begins to stratify with

higher temperatures in the surface waters which may be

quite deep, and then' lower temperatures in the bottom

of the 1ake .

As the onset of cooler temperatures occurs

in the lake, surface waters begin to cool and sink and

there is a mixing, what you call a Fall overturn of the

lake .

Q That is something generally speaking one does

keep in mind in looking at sampling data to make sure

that there is not either an unduly high or unduly low

amount of whatever it is you are sampling for, is that

right?

A Well, again, it depends on the kind of problem

I'-,. L 1 '-Û
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or question that you are asking. There are a great

number of analyses of lake water quality that would do

very well in answering a specific question and assume

the lake to be completely mixed all year round. So, yes,

it is a phenomenon that one has to recognize exists, but

need not be specifically invoked in every case.

Q The reason you need to be aware of it is

because your data might be thrown off if you are not

taking it into account, is that right, hypothetically?

A If you are examining a problem at that time

scale and you want to describe the behavior of the lake

i from week to week throughout a year, then clearly you
i
| have to take that into account.

I Q And in your opinion in any of the data that
i

i you looked at in this case, that was not a problem, is

that true, or is it something that you take into account?

A To estimate the flux out of Waukegan Harbor,

I do not believe that: is a significant phenomenon.

Q Is there anything else you did here other than

the flux out of Waukegan Harbor?

A You mean in the entire project?

Q Yes .

A Vie 11, I also estimated the contribution of

that flux relative to the Lake as a whole and the

P.- L t 1"U
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estimate of the flux from Waukegan Harbor during the

time when PCDs were used and the result with respect

to concentration in the Lake, too.

Q In any of those other projects or other parts

of that project, did you take into account the possibi-

lity that the data night be askew because of turnover

in the Lake at the time the samples were taken?

A Which data now, the data collected in Waukegan

Harbor?

Q Any data that you used in any time in forming

any conclusions in connection with this project?

A Yes, I did take into account, if I understand

your question correctly, I did recognize that the Lake

stratifies and turns over and exits in my evaluation

of anything in this project.

Q For sampling data that was taken in the Lake

itself, when was that taken as far as you know, that you

! used?

I A You mean the immediate area of the Lake out-

side Waukegan?

Q Anywhere outside the mouth of the Harbor,

A That was also collected during this period in

May .

Q That is the only lake data that you used in

~T-| I I I I
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terms of samples on this project, this May information?

A No. Well, in terms of the lake water column

data, to the best of my recollection, the lake data

collected during this survey period was the data that

was used.

Q May 2 to May 19, 1979, is that right?

A That's right.

MR. HYNES: Five minutes?

MR. POPL: Sure.

(Brief recess had.)

B Y M R . P O P E :

Q Doctor, I would like to go back for a second

to one thing you said earlier in Figure 48 that you

have there in your final report.

It is a simulation of a 24-hour storm

event for the North Ditch?

A Yes .

Q What is the reference point 5.0 cfs?

A That is 5 cubic feet per second flow through

the Ditch for 24 hours.

Q Where does that number come from?

A That was an estimate of the runoff volume

that one would expect under a certain frequency of occurrenc

Q A certain frequency of occurrence? Tell me what

I i ••••• 1 I I r-vin
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that means.

Does that mean if there was a storm once

a day for 30 days, the number would average out to be

5 cubic feet per second? _. .

A No. The cubic feet occurrence would be how

often one might expect that particular event to occur

over a long time period.

Q That event being a storm o~f sufficient magni-

tude to move water at a rate of 5 cubic feet per second,

is that correct?

A That is a flow, so it has a certain velocity,

i but it would be a flow of 5 cubic feet per second for

24 hours, v/ould be a certain volume of water moving

I through the Ditch .
I
j Q My question is where does the 5 cubic feet

per second come from? Is that an average measurement

of water through a body of water that you are familiar

with?

A No, it is a calculation that was made to estimate

a storm event, the volume of water in a storm event that

might enter the Ditch.

Q Who made that calculation?

A I did.

Q On what basis?

I ' <'•' L ^ Jr"%in
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A The basis for that is described in the report

begin ninrj on Page 27.

Q It might well be described there on Page 27,

but I am still going to have to ask you the question.

Does it come as an average from some

other body such as EPA? Is that an average number that

is used, 5 cubic feet per second?

A No, 5 cubic feet per second is intended to

represent a maximum storm runoff volume that would enter

the Ditch based on a calculation of expected events for

the drainage area of the North Ditch, so it is a cal-

culation of what one would expect to occur with a

certain degree of frequency of occurrence.

I Q It is designed to be particular to the con-
i
! figuration of the North Ditch, is that correct?

A To the drainage area, yes, of the North Ditch.
t

Q Who made the determination of the drainage

area of the North Ditch in determining that in fact this

Figure 48 is accurate for that particular ditch or

drainage area?

A The way that was done was to use the data that

were collected on runoff in the Ditch for certain storm

events and estimate the approximate runoff percentage

of the rainfall that falls on the drainage area of the

\ > . " '
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Ditch and utilizing that information together with the

statistical technique which is described in the report

beginning on Page 72, to estimate the 5 cubic feet per

second as a maximum runoff event.

Q Is that 5 cubic feet per second per 24 hours?

A That is correct.

Q This Figure 48 in your report was done because

you had data indicating a 24-hour storm, is that right?

A No. The calculation on Figure 48 was intended

to be, as clearly stated in the caption of the figure, a

simulation of what the maximum amount of mass of PCBs

that might be expected to exit from the Ditch under a

very substantial storm event.

(Thomann-OMC Deposition Exhibit

No. 20 marked for identification,

11/12/81, TLU.)

MR. POPE: The reporter has been kind enough to

mark as Deposition Exhibit No. 20 for identification,

a group exhibit of eight pages of your work papers,

first page of which is entitled Hydro-Qual, Inc.

Would you take a look at Exhibit 20 for

identification and tell me what that is?

A Yes. These are notes that were prepared by

my colleague, Michael Kontaxis, in preparation for my

I
. - .1
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first deposition.

Q What is the purpose in preparing those notes?

A Again, to familiarize or to prepare information

that would familiarize and present for me the details

of the calculations for my deposition.

Q These notes refer to the chlorides and the

dye input information, is that correct?

A Yes, that's correct.

Q What did you understand to be his meaning

when he said, "There appears to be a scale error in

Figure 23," or I guess Figure 29 in the final report?

Is that on Page 1, No. 1?

A Let me just check the final report here.

Yes, I think that refers to Figure 29 of

the final report where the tabulation of the chloride

run that we had available in the office showed results

that were only marginally different than the results

in Figure 29 of the final report.

Q Why was there a difference?

A Apparently the initial condition for the run

was 18 milligrams per liter of chlorides in the upper

end of the Harbor rather than about the 20 milligrams

per liter for the run as plotted in the revised run

shown on this exhibit.
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Q Which one is right?

A The variability in these kinds of calculations

are such that the range of a 1 or 2 milligrams per liter

makes either one of them approximately correct and

within the range of the data as collected.

Q Wait a minute. Let me see if I understand this

Right before your deposition, your

colleague writes you a note, says there appears to be

a scale error in Figure 29 in the final report, is that

right?

Are you telling us now there is not an

error at all, it is just in the permeations?

j A What I am saying is it is not an error at all.

i It is just a difference in the plotting of the run that

I we have in the office and what is shown in Figure 29

I and that therefore, the run that we have in the office

that my colleague used to prepare this note is slightly

different than is shown in Figure 29.

Q Is that a different draft, a different report?

How many different reports are there?

A It is not a question of different reports.

It is a question of different calculational runs that

are made to reach these plots that are shown in the

report.

• ^ •'• ! • -" .''.• '~̂ '-e*t
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Q How many differences are there? How many

of these figures have such differences based on the run

that you have in the office?

i A To our knowledge, the only results that are

j different from the run we have in the office and what
i
are shown in this report is this exhibit.

Q How do you explain a difference between the

run in your office and the document we have been pre-

sented with as Figure 29 of the final report?

A Well, again, there are a variety of runs made.

These chloride runs were made early in the project. ;

The run that we have now in the office

; is different from an earlier run that was probably used
I
| to plot Figure 29 in the final report and that difference
i
i
I was not uncovered until this note submitted by my
I

! colleague .

Q Upon determining that that error had been

made, did you go back and have anyone check the remain-

ing figures in the report?

A Well, yes. The point of my asking my colleague

to summarize the information for me was to ensure that

the calculational runs we had available in the office

were reproduced exactly in the report and this is the

result of that review.

' - trrct
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1 location than what is shown in Figure 25.
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Fioure 33 .

... • ho •.-.••, v.a i. i:-- !-i'.:-; AXV ; r^ r^^r: j. s in Fiqure '• ' or

•.•hirr '0 '-/here *%e dyr; .vj." ;ci-?•-sf^; ~

- ;.. Thr-f J r . rorrsc c .

Q Although tha sense of c.;.:.'i :tion between
'\̂/

, Figure 31 in the final report and Figure 29 in the
i
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A Yes , "out inconsistent only means in the sense

that trie zero point ha<> been shifted.

i You see, in Fig-ire 29, zero is at the

, mouth of the Harbor. In Figure "*l . zero is at the
i
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location where the dve was released. That is the only

point he is making.

Q Except in Figure 31 in your final report, you

have data from places earlier than where the dye was - .

released, is that right?

A You mean upstream of where the dye was re-

leased?

Q Is that correct? Zero is -where the dye was

released?

A That's correct.

\ Q How do you account for that?
i
• A There were probably some upstream motion of

'• the dye, upstream from the location at which it was

, discharged.

i Q Who is the author of this?

A Michael Kontaxis .

. Q Did you talk to him about what he meant by
i
some scale problem seems to exist in the dye plots?

A I did and he indicated to me that the run he

had available again in the office plots up slightly
i
I different than what is shown in Figure 31, but difference
i
i1 is not significant.

What he means by scale problems is a

difference in plotting of the results.
i '

{. .;-rorter
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Q Is this the same kind of problem we discussed

a moment ago, the runs you have are different than what

appears in the final report?

A Runs that we have in the office are slightly

different. They are slightly different for chlorides

and dye .

Q I am asking you again, is there any other

figures in the final report that differ in any way from

the runs you have in the office other than 31 and 29?

A Not to my knowledge.

Q What have you done to satisfy yourself that

that is the case?

A I asked Mr. Kontaxis to make sure that we

had a run in the office of all of the output that is

shown in this document and that that run was the run

that I could present and be consistent with what is in

the document or with whatever differences occur between

that run and the document.

Q Figure 31 in the final report, is that a

depiction of results of releasing dye in Segment 3 in

the Harbor on five different days, different occasions?

A No. That is the result, that is a depiction

of an overplot of a calculation and the observed data

from a dye release beginning on June the 5th and then

T-
r
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tracking that dye release with the model through the

successive days indicated on the chart, on the figure.

Q Are the little circles actually data collected

by sample?

A That is correct.

Q The line that runs sometimes close to that

data and sometimes not so close tc that data, is that

the model --

A That's correct.

Q -- indication?

i A That is correct.

; Q And the purpose of Figure 31 is that to show

i that the data roughly corresponds to what the model
i

' said it would?
j
; A The purpose of Figure 31 is to show that for
i
! the characteristics that were inputted into the model

j in terms of mixing and dispersion, that those characteris-

tics are approximately reproduced by the dye data.

Q What degree of mathematical checking is done

to determine whether the model is statistically sig-

nificant in correlation with the actual data that is

indicated?

A This kind of analysis does not necessarily

! warrant itself to a detailed statistical comparison.

f~ " i CM : i r— ,
v . • • • • - . « ^- - - - - - . - i : - eroT-ter
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It is an analysis that is aimed in the

direction of determining the approximate level of mixing

and dispersion in the Harbor during this particular

time period .

Judgment is made on the basis of com-

parisons such as this, that the model has approximately

the correct dispersional characteristics in it.

Q That is a judgment made by. you?

A That is correct.

Q So you looked at Figure 31, for example, and

the one, say, that appears as June 7, 1979 and you make

the determination yourself based on your own judgment

that the model accurately, to your degree or to the

order of magnitude that you need, is depicting what

those empirical data are showing, is that right?

A That's correct, v/ithin the range of data that

is available for calculation of this type, that is

correct .

Q Using that as an example, how do you determine

! that the data that is not consistent with the line should

be ignored?

A It is not a question of ignoring the data. It

is simply recognizing that for purposes of estimating

dispersional characteristics, the difference between that
T : I I I I; ••.-•,' \ i -rvn
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line and the data, any differences between the line and

the data are not significant.

Q Did you come up with similar type comparisons

during this project where you did determine that the

data and your model, the differences were significant?

A Well, remember now, or maybe I should go just

briefly through these calculations with you that are

done. There is an estimate first made of dispersional

characteristics based on our experience and that estimate

is used in a calculation.

That calculation is then compared to the

observed data. If that difference is judged to be sig-

nificant, then an adjustment is made in the dispersional

characteristics and the model is rerun again until it is

judged that the calculation is a reasonable reproduction

of the attempt that you are attempting to model.

Q Am I to understand from that answer that, yes,

at some various times you did preliminary calculations

of your model, compared it to the actual data you had

and then determined that the model did not accurately
•

reflect the data and then changes had to be made in the

model? Is that a true statement, in this project?

A The way you put it makes it sound as if there

are errors introduced into the calculations.

f~ * ; o ' iv. , - • • . i -̂>. r.... ,- i
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Q I would suggest if you just listen to what I

say and answer the question without trying to get inside

my head, we will move this a little faster.

If in fact that is an accurate depiction.

of what takes place in the modeling process, then I think

you simply have to say yes, that is what takes place.

A That is a standard modeling process, yes.

Q And that is what is used here, is that correct?

A That ' s right .

Q That is to be contrasted with a situation such

as Figure 31 where once the final result was in, you

looked at the data on these various sheets and concluded

that that was for your purposes close enough to the

sample data to indicate that the model was accurately

doing its job, is that right?

A That is correct.

Q In his reference on Deposition Exhibit 20 to

the blue report, is that referring to the final one,

toward the bottom on Page 1 of Exhibit 20?

A Yes, I believe so.

Q At that point, he says, "The markings and dates

on the available chlorides and dye runs are not consistent

with the sequence indicated on Page 47 of the final

report." What does that mean?

\_.f ' ".' "--
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A That means that the text on Page 47 indicates

chloride calibrations were done and then the calibration

of the model to the dye studies were done.

We often after completing the dye study,

went back and recalibrated the chloride data. What he

is referring to here is that the dates he has on the runs

are the dye study on October 30 and then followed by the

chloride calibrations a few days later.

Q So the timing as described in the final report

is backward on that particular segment, is that right?

A Yes .

Q Page 6 of Exhibit No. 20 --

A Yes .

Q -- appears to be a Figure 27 with some addi-

tional drawing on it. That does not appear in the final

report in that fashion, does it?

A No, that is correct.

Q Can you tell me what this document is, what

it is attempting to illustrate?

A It is illustrating the rou-.:_rig of the flow of

the 3.09 cubic feet per second thr: .: -. the n -. - f^.ow

through the model .

Q Can you explain that to me? What c .. • ., •- the net

flow mean?

T1 ••"' L v'—^n
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A It is intended to represent the withdrawal of

flow from the Harbor and subsequent discharge of that

flow to the Lake.

Q By way of the North Ditch?

A No, by way of direct discharge from the with-

drawal from the Harbor into the Lake.

Q Whose writing is that?

A That is Mr. Kontaxis' writing.

Q Where is this flow, 3.09 cubic feet per second

come from?

A As I recall that was the estimate of withdrawal

flow out of the Harbor for water supply purposes, in-

dustrial water supply purposes.

Q Flow out of the Harbor --

A Back into the Lake.

Q Why is this study being done, this study of

progres s ion?

A The model itself incorporates two phenomena,

the mixing and dispersion through the Harbor as well as

any net flows, net withdrawals or additions of flow to

the Harbor. This was the flow regime that was used in

the calculation, 3 cubic feet per second going through

the Harbor.

Q What is this top arrow that goes toward Segment
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23, what is that?

A .It means that what we used in the model was

3 cubic feet per second being ground out of Segment 2

and being discharged into Segment 23. ' •

Q By what mechanism?

A The assumed mechanism here was a direct dis-

charge, direct pipes.

Q Two pipes, I take it: One "coming in at Segment

2 and the other going out at Segment 23?

A A withdrawal in Segment 2 and discharge in

Segment 2 3.

Q What was that assumption based on?

A It was based on our understanding that there

was withdrawal of water from the Harbor for industrial

purposes .

Q And that was an assumption as depicted on here

that was used in your model?

A Yes, that is correct.

Q Who gave you the information that there was

this discharge at these places and/or I guess intake at

these places and discharge at these places?

A I believe that that information was provided

to us by the EPA .

Q Who?
T i I I I II -ein '_ l̂ '-oc'n
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A I believe the best of my recollection, it

would have been Ed Didomenico or Howard Zar .

Q What is the significance of this assumption

to the model?

A We wanted to make sure that we incorporated

the fact that there is some withdrawal of water from the

Harbor and if that withdrawal were significant, it would

show up in the calculations of withdrawing water from

the Lake, net flows from the Lake into the Harbor and

then back out into the Lake again.

As it turns out, this withdrawal is not

i a significant effect on the calculation.

! Q When you sav as it turns out, how do you know?
i
I Why do you say that?

| A The estimates that I made, both by hand as

! well as in some of the earlier calculations of the model,
|
indicated that within the range of several cubic feet

i

| per second going through the Harbor that that impact

was not significant.

It is based on some calculations, early

runs of the model and my own sense of what is involved

in comparison between flow and dispersion in a system

like this .

Q When you say significant in connection with

I '"?'•' L Ur=<:'n
__ ____ ________ ___ _ ___ ___ f%— •" , C! ,...'. ,,J P.- i,
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i this, would it have to be triple for the amount to be

significant, or are we dealing, if it were only a little

increase, it would be significant?

What degree of magnitude are we talking

about for significance as you use the term?

A It would probably have to get up to two or

maybe 10 to 100 times that flow.

Q Was the assumption that was being made that

this was the only withdrawal of water from the Harbor

here at Segment 2?

A No. I think it was merely to include in the

model this phenomenon as representative of withdrawals

from the Harbor.

Q Do you know or were you ever told by anyone how

many entities withdrew water from the Harbor?

A I believe we were told that there were with-

drawals from the Harbor. We elected in this particular,

as shown in this figure, to represent those withdrawals

by a single withdrav/al out of Segment 2.

Q I take it in your opinion it doesn't make any

difference where that withdrawal took place?

A By and large for the magnitude of flows here,

that is correct.

I Assuming the figure you used as the flow is

i J



'-''. '. o n a n n - uirect 193

correct, that would not make any difference?

A That is correct.

MR. POPE: Miss Reporter, you might as well mark

these both at the same time as Thomann Deposition

Exhibit No. 21 for identification, handwritten notes

consisting of eight pages, and as Deposition Exhibit

No. 22 for identification, a two-page document, first

page of which is a handwritten note with a date 2/6/80.

(Thomann-OMC Deposition Exhibits

Nos . 21 and 22 marked for

identification, 11/12/81, TLU . )

BY MR. POPE:

Q Showing you, Dr. Thomann, Thomann Deposition
j
Exhibit Wo. 21 for identification, I would like you to

look that over and tell ne what it is.

A Yes. These are notes I made prior to my first

depos i tion .

Q For what purpose?
i

A To do some homework prior to the deposition.

Q Where were these notes made from, what sources

were used to make these notes?

A Again, material that I had available such as

the usage figures, reference books and my general back-

ground and experience.

c
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Q How about the second page of this exhibit?

It refers to dispersion.

What are you computing there or recording

there?

A I am recording here the basic background cal-

culations that were made and to estimate the dispersion,

the dispersional exchange between the Harbor and the

Lake .

Q Were these notes made while you were reviewing

your final report for --

A That 's correct.

Q -- purposes of testifying for this session of

the deposition?

A Yes .

Q What does it mean on the left-hand side, "loads

equivalent to"?

! A I believe that is a note indicating that the

externally inputted chloride loads were inputted as

1700 pounds per day for the February '77 chloride run
i
j and 400 pounds per day for the April '77 run, I believe.
i
I Q Is that working backwards from the data that

was learned about the presence of chloride in the Harbor?

A That is correct.

I Q So that you sat and computed backwards to the

~' 1 I JrU
: r*.
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notion that in February of 1977, someone must have

dumped 1700 pounds per day of chloride into the Harbor.

Is that a fair statement?

A What I was getting at here in this little note

was to remind myself what the order of magnitude was of

the equivalent load put into the upper end of the Harbor

so that the concentration and results from that load

produces the observed concentration at that location.

Q Also I take it to test to see whether that

made sense, whether in February of '77 it would be

logical that that much chloride would be available, is

that right?

A That is correct.

Q

A

Q

exhibit?

Did you so conclude?

I did.

Is that work further noted on Page 3 of this

A Yes, it is .

Q Can you tell me what these calculations are?

A These calculations are meant to be a simple

representation of the Harbor/Lake system to refresh my

memory of the principal mechanisms that are involved in

the Harbor/Lake exchange in terms of the actual numbers

that would reproduce both the February '77 and the April

I "<? ' L Ljronn
/— ' : .—•i ' JO______________________________________._________________ y_ o- » --C—.- '-a Keiorter
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; '77 calculations.

Q With regard again to basically the presence

of salt, is that right?

A That is correct.

Q Was this calculation designed to satisfy

yourself that the City of Waukegan or some other munici-

pality in the area would be using salt on the streets

or for v/hatever other purposes and it would then work

its way into the Harbor?

A It was designed to refresh my memory again and

my calculations that, yes, the loads that were used were

not out of order with what one might expect.

Q Did you ever determine the actual source of

the chloride that was detected in the Harbor?

A No, we did not.

Q Did you ever ask anyone, either the EPA or the

attorney you dealt with, v/hether anyone had checked to

see whether anyone in Waukegan had used salt in that

magni tude?i
i
1 A No, we did not, primarily because our specific
i
' point of the calculation was not to necessarily determine
i
whether anybody uses salt but to try and get a calculation

that reduces the shape of the chloride profiles and

estimate the dispersion fron that.

I ) rb<?n
I
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Q That reproduces the shape of the chloride

profiles? What does that nean?

A When one inspects the chloride profiles from

the inner Harbor to the Lake, it is clear that there is.

a radiant in chlorides from the Harbor to the Lake.

That implies some mixing from the Harbor to the Lake

and that was an attempt, that was the point of calcula-

tion, was to estimate the extent of nixing between the

Harbor and the Lake.

Q Did you satisfy yourself that the chloride

that was found in the Harbor did not come from the Lake?

A There are some chlorides in the Harbor, too,

or are the results of exchange in mixing with the Lake.

i That is the point to the calculation, is to exchange

what is observed as far as the levels of chlorides of

the Lake are concerned with the chlorides in the Harbor

to estimate, again, the dispersion between the Lake and

the Harbor .

Q Some of the chlorides that you observed in

the Harbor, would you assume they came from Lake Michigan?

A It is reflective of water that would have

exchanged with Lake Michigan, yes.

Q Uould you similarly assume that some of the

PCBs observed in the water column in the Harbor came

T1 I I ' !I ""'' 1.. V. .-r-c.-in
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from Lake Michigan?

A Yes, there is an exchange of the Lake with

the Harbor and that would exchange PCBs as well as

chlorides .

Q Will you tell me what on the fifth page of

your Deposition Exhibit No . 21 for identification, the

page entitled Kinetics, what were you measuring or noting

there?

A Again, just to summarize for myself that sus-

pended solids was used to calibrate the net settling and

resuspension as part of the PCB kinetic interaction

between solids and the dissolved form of PCBs.

Q No.2 on that page says, "PCS: used...."

Will you finish that for me?

A A equals 250 micrograms per gram divided by

micrograns per liter for data.

Q What does that nean?

A That is the partition coefficient. That is

the extent at which PCBs adsorb on solids from the
i

i dissolved state that was used in the calculation.

Q Where did that number or formula come from?

A The estimate of the partitioning came from

the observed information on the dissolved and the

particulate form of PCBs in the Harbor.

TU L
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Q When it says from data, what data are you

talking ab.out?

A That would be data similar to that shown on

Figure 24 of the final report, the top figure indicating

partition coefficient.

Q The next page is entitled Summary. Is this

reference to your reviewing the summary section of the

final report and taking some notes? -

A That's correct.

Q Does No. 2 indicate that PCB in the water

column in the Harbor varies from .6 to .01?

A That's correct.

Q Is that consistent with your dissolved exchange

from the sediments?

A No, that is just a summary of the data that

was collected. That range of .06 to .01 in the water

column.

Q Is that throughout the Harbor?

A From the inner Harbor to the outer stations,

yes .

Q I cannot read No. 4 on that Summary page. Can

you read that for me?

A It says, "Discharge to Lake: Harbor: 10 milli-

grams per year (22 pounds per year)(4 kilograms per year
Tl I I | I
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r

r

average) (6 kilograms per year transient events biweakly

f lushout) ."

Q Is that saying apropos what we talked about

earlier this morning that of the 10 kilograms per year,

4 kilograms per year move out, in your opinion, out of

the Harbor into the Lake on kind of a steady everyday

basis and an additional 6 kilograms per year occur on a

storm event or some other such occurrence?

A That's correct.

Q Below that there is reference to the Ditch.

Again, I can't make out those numbers on this copy.

A "Ditch: 2 kilograms per year (4.4 pounds per

year) (includes events) (maximum storm: 3 kilograms per

year . "

Q What does that "includes events" mean?

A That means that average does include some

transient events through the Ditch since the Ditch does

not always open into the Lake .

Q Then under No. 5, you have "fish 5-10 times

FDA level," is that right?

A Yes .

Q What does that refer to?

A That refers to the data that were available

on the fish in the Harbor, indicating their PCB concentratio

TU. L U-U
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was 5 to 10 times the PDA level of 5 micrograms per gram.

Q Did you satisfy yourself that that fish data

was collected in a manner consistent with the way FDA

issues its standards?

A I recognize that there is a difference between

the reported values of PCBs in fish on a whole fish

basis versus FDA 5 nicrograms per gram which is on an

edible portion basis.

Q But you did not have available to you informa-

tion, data for this project and fish data on an edible

basis?

A That is correct.

Q Would it be fair to say that because of your

lack of the data and the way the FDA compares it, that

you are not saying that the fish data you had available

to you is 5 to 10 times the edible portion of that fish

over what the FDA would measure of the same portion?

A There's a considerable amount of variability

between the PCDs in a whole fish and the PCBs in an

edible portion. Concentrations that were reported in

the fish located, collected in Waukegan Harbor indicated

that the concentrations were above the FDA level on the

whole fish basis and were reported as such.

Q The FDA does not report sediment levels on a

I1-*. L LMx-n
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whole fish basis, does it?

A What I meant was we reported in the report that

fish was collected on a whole fish basis.

Q As a matter of fact, you are well aware of the

fact that on an edible basis, you would almost always

have a lower amount of PC3s, wouldn't you, than from a

whole fish basis?

A The question is just how m.uch lower. Yes, it

would be lower. The question is how much lower.

Q And that is because of the chemical nature of

the PC3s and they tend to be found in parts of the fish

that generally are not edible, are not eaten, is that

correct?

A They tend to be found in fatty tissues, some

of which appear in the edible portions, but in general,

that is correct.

Q In your abstract you don't refer to the fact

that your numbers are computed on a different basis than

the way the PDA computes those numbers, do you?

A I think the key word there is estimated. On

the basis of data available, we estimated that the small

fish tissues would be 10 to 20 times higher than the

FDA levels .

Is it really your best estimate, Doctor, that
TL ,, I i ij
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if you took that same fish that you had for your data

and went back and only looked at the edible portions,

that you would have the same amounts of PCB in the

edible portions that you had in the whole fish?

A No, I didn't say that.

Q Where does this discussion take place in the

body of this report?

A Section 9, Page 82.

Q At the bottom of that, you report that the

calculation you made of the expected body burden of PCBs

j may be as low as 5 parts per million in small fish, is

that right?

A From 5 to 100, that's right.

Q And at the 5 level, even taking into account

the fact that you are using the whole body basis, that

would be what the FDA level is, is that right, for the

edible basis?

A That is correct.

Q Was this portion here, these three or four

sentences,dealing with the comparison of the numbers to

the FDA indications? Is that in your initial draft of

your report?

A To the best of ny recollection, yes.

Q Did you ever discuss that language with anybody

TU. L U-U
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f

at either the United states Attorney's Office or the

EPA?-

A Not to my recollection, no.

Q Why did you put that in? .. .

MR. .HYNES: That language or that section?

BY MR. POPE:

Q This section at the bottom, that Section 9,

the section at the bottom comparing apples and oranges.

MR. HYNES: Objection to that characterization.

BY THE WITNESS:

A I put that in because it provided some reference

i point for the range of PCBs that were observed in the
i
I fish. Without some reference point, one would not be
iI
able to judge whether 100 micrograms per gram is a lot

or a little .

BY MR. POPE:

Q Were you of the opinion that people at the U.S.

EPA were not aware of the FDA levels?

A I don't really think that really entered my

mind when I wrote that.

Q Which fish were you looking at?

A Specifically what species of fish?

Q Yes .

A I don't recall. Again, I would have to look at
Ti I i !I| : o • |_. \^_j rb^n
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the actual data, but it would have been as indicated in

the text, small fish. That v/ould have been bluegills,

small trout, bass and so on.

Q Is it your testimony that this data you are

referring to here in Section 9 is a combination of all

kinds of fish rather than a certain species of fish?

A Yes, it was. Several different species of fish

were included in this data set, yes.

Q Is that the way you normally analyze PCBs in

fish?

A For smaller fish, yes. When you get to the

top predators, then one would look at specific species.

Q Did you look at any specific species in con-

nection with this report?

A No, I did not.

Q Is it your testimony that the characteristics

of bioaccumulation of PCBs in small fish are the same,

regardless of the species?

A No. I am v/ell aware there are differences in

uptakes and feeding habits and depuration of fish species

Q Did you ever suggest to anybody with the U.S.

EPA that your analysis of fish bioaccurnulation would be

better done were it done on a species by species basis?

A I don't recall ever suggesting that, no.
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Q Did you ever suggest to them that the better

way to do such a study of the bioaccumulation of fish

would be to study the edible portion of fish as opposed

t o t h e w h o l e b o d y ? -

A No,^ I did not make that suggestion.

Q Do you believe that would be a better way to

do it?

A I think that one gains a considerable amount

of information by looking at the whole body concentration

and one would gain additional information by also looking

at the relationship between the edible and the whole

body .

Q Do you believe it would be a better way to do

it if you were going to compare the results to the FDA

s tandards ?

A Ultimately it would be the better way, yes.

Q Turning again to Deposition Exhibit No. 21,

the page Summary. No. 6, there is a reference again.

Is this a reference summarizing your various charts on

percentages of something into the sediment?

A Yes .

Q What is that, percentage of what?

A That is percent of the discharge, any amount

of PCD discharged directly to the Harbor that we estimated

Ti.- L 1>U
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entered the sediment and what percent was flushed out

to the Lake.

Q The second to the last page of this exhibit,

I guess it is 7B, you have a range of the amount of

hydraulic fluid purchased that entered the Lake, in

your opinion. The range is 1 to 7 percent and your

best estimate is 5 percent, is that right?

A That's correct.

Q Then on the previous page with respect to

amount of hydraulic fluid that entered the Harbor or

Ditch, you have a range of 4 percent to 24 percent with

14 percent as your best estimate, is that right?

j A 14 percent is the best estimate of the amount
i
j purchased that entered the Harbor/Ditch complex. 5 per-
i
! cent is the best estimate of what got out.i

Q Under the 5 percent estimate, you have a range

i of -- is that 4,000 to 26,600 kilograms per year?

A That's right.

Q Where did that range come from?

A That came from the calculation as shown in the

report beginning, again, on Figure 55 through 57.

Q Would you indicate to me what the conclusion

referenced here under No. 8 is for the present load is

less or greater than 1 to 2 percent of total PCS to the
Tl I I i i! •'•' L l.J-tvn
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entire Lake?

A That is a less than sign, so this is a summary

of the conclusion that the present load varies. The

present discharge from the Harbor to the Lake is less

than 1 to 2 percent of the total PCBs into the entire

Lake .

Q What is the next one?

A The next one is a range of 1 to 6 percent of

precipitation of PCDs considering only the lower Aroclors

Q And what is that?

A That is just to compare the percentage to the

atmospheric load of the lower Aroclors as opposed to the

atmospheric load which includes the entire range of

Aroclors in precipitation.

Q V7hat are lower Aroclors?

A Those are PCBs that are less chlorinated than

higher Aroclors which are more highly chlorinated.

Q Where is the dividing point between lower and

higher?

A There is a gradient of chlorine content in the

PCB, so the reference to lower merely means lower in

comparison to maybe Aroclors of the form 1254 which

have a higher chlorine content.

Q What does that say in parentheses after that?

51? -
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A It is an accounting for uncertainty in

tributary inputs .

Q What does that mean?

A I frankly don't remember, I frankly do not .. .

remember. I guess it was an attempt just to remind my-

self that the other PCD inputs into the Lake or tributary

also have some uncertainty.

Q What does that mean, that .1 to 6 percent of

precipitation only of lower Aroclors? What does that

get into?

A That is drawn from Figure 58, which is also

discussed on Page 98 where the range of the total PCB

to the Lake as a whole is estimated to be between 1400

and 5600 kilograms per year.

Q From all sources?

A From all sources .

And if one assumes that 50 percent of that

is in the form of lower Aroclors, then the range is 450

to 2300 per year.

Q The range of total PCBs from all sources?

A Total PCD from all sources, that is correct.

Q What about the higher Aroclors? Why did you

separate out the lower and the higher on this particular

indication?

I? - 7fl?



Thonann - direct •1 10
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A Only because of the indication that we had that

the Aroclor that was used in Waukegan was 1248 and 1016

and I designated that as a "lower Aroclor" in my notes.

Q But it is your conclusion, if I understand ...

correctly, that the present load constitutes between 1

and 6 percent of the precipitation?

A No, it accounts for 1 to 6 percent of the total

PCB to the Lake, if you consider the precipitation input

to be 50 percent in the "lower Aroclors."

Q Is that a good assumption to make?

A That is an assumption that was made on the

basis of information in the Murphy report.

j Q The Murphy report indicated that half of the
i
! PCBs coming by way of precipitation were less than 1254
i

and the other half were 1254 and higher?

A That is correct.

Q What is this final conclusion on the right-hand

side?

A It says therefore, the past load approximately

50 to 90 percent of concentration; therefore, 50 to 90

percent of fish body burden.

Q What docs that mean?

A That is the estimate that the concentration

resulting from past discharges from Waukegan Harbor to

T'«, L U-L.n
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C

the Lake, we estimated might have accounted for a range

from 50 to 90 percent of water concentration and hence,

50 to 90 percent of the fish body burden in the Lake.

Q What water concentration, in the Lake? ' .

A Water column concentration in the Lake.

Q What contribution of precipitation does that

assume for that purpose?

A In this particular calculation, I simply took

as a background water column concentration that would

be due to all sources: Atmospheric, tributary, of 1 to 3

nanograms per year.

Q Where did that come from?

A That is my best estimate of what I think the

background concentration of PCBs would be due to all

external sources .

Q Where have you seen that number before, in an

article, in a book?

A That is based upon calculations that I have

made, some of which, the principal result of which is

reported in the 1979 report.

Q Based on this note, it would lead me to believe

that you are of the opinion that atmospheric input to the

Lake of PCBs is less than 50 percent of source of all the

PCBs in Lake Michigan, is that correct?

TX-, L I JrU
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A I don't think that is what I meant here. At

present the atmospheric input to the Lake is estimated

to be more than 50 percent of the total load to the

Lake. This was in comparison to what I had estimated

had occurred in the past.

Q What you are saying is that you believe that,

set aside for the moment the difficulty of trying to deal

with the range of 50 to 90 percent, what you are saying

is you believe that 50 to 90 percent of PCDs in Lake

Michigan came from Waukegan Harbor?

A In the past.

Q What do you nean in the past?

A This is a calculation that was carried out,

using a past load of 5,000 kilograms per year and that

is not the load going into the Lake now.

Q So you mean to say in your conclusion that at

some point in the past, had anyone gone out and tried to

measure how much PCD was in Lake Michigan, they might

have concluded that 50 to 90 percent of that of PCB had

come from Waukegan Harbor, is that your conclusion?

A If they collected the data in the Lake during

the time when significant discharges were occurring in

the Lake and had an estimate of what that discharge was,

then they might come to the same conclusion.

( „-• • /..i ̂1 c--:- '-J P
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Q It would not be effective today.

A .That's correct.

Q The 1979 report you mentioned a moment ago,

is that entitled Preliminary Model of the Recovery of.,

the Great Lakes?

A Yes .

Q Following Toxic Substances, Pollution and

Abatement?

A Yes .

MR. POPE: Jim,why don't we take a.short break at

th is point.

(At 1:00 o'clock p.m., a lunch

recess was taken to 1:50 o'clock

p.m. this same day.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, )

Plaintiff, )

vs . ) No .78 C 1004

OUTBOARD MARINE CORPORATION )
AND MONSANTO COMPANY, }

De fendants . )

November 12, 1981,

1:50 o ' clock p.m.

The deposition of ROBERT V. THOMANN

resumed pursuant to noon recess at 219 South Dearborn

Street, Room 1400 Conference Room, Chicago, Illinois

60604, before Thea L. Urban.

PRESENT:

MR. JAMES T. HYNES,

MR. MICHAEL A. POPE,

MR. JEFFREY C. FORT,

MR. BRUCE A. FEATHERSTONE.
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C

R O B E R T V . T H O M A N N ,

called as a witness herein, having been previously duly

sworn, was examined and testified further as follows:

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

Q Dr. Thomann, the court reporter has marked

a two-page document as Thomann Deposition Exhibit No.

22 for identification. Would you look that over and

tell me what that is.

A That is a note from Ed Didomenico to myself.

Q Is he sending something to you?

I A Apparently in this note enclosed are some

! data of PCBs in the Harbor.ii
! Q Is that data that you did not have prior to

• him sending it to you?
i
; A I assume that is the case.

Q What data is it?

! A It is data from various Harbor stations of
i
i suspended solids, chlorides, lead and PCBs.
I
i Q When were those samples taken?
i
i A The date appears to be June 26 and 27 of 1979.

Q That is the first time you received those

sample reports which were in the one figure we looked at

this morning, is that right, June 1979?

~[-*. L UrU
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A I be 1ieve so.

Q Did you have any information before receiving

this or did you receive any information afterwards

regarding the methods that were used to take the samples?

A I believe that the only information I had was

the information on the sampling techniques that would

be followed, taking the sample out of the Harbor, fil-

tering it, submitting the results. They were qualitative

s tatements.

I don't recall receiving detailed speci-

fications .

Q What do you mean by qualitative statements in

that text? Somebody told you what they were going to do?

A Yes .

Q Who was that?

A I don't recall exactly, but I am sure it was

in some of the meetings I had earlier in the project.

Q These were your being given statements, not by

the person who was going to do it, but by someone else,
i
is that right?

A Yes, representatives of the laboratory.

Q When these numbers were given to you or anytime

in the project were you given any kind of parameters

within which you should assume degrees of accuracy with

TU,. I Mr-in
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regard to the PCB numbers?

A I don't recall any specific parameters that

were given to me with respect to PCB numbers.

Q In your experience, has that been common with

regard to measurements of PCB, that you will get a number

that represents the measurement and also be told that

that number should be good to a certain degree of cor-

rectness?

A In some aspects of water quality work, yes.

You will have some indication of the range in which you

would expect the values to fall. To that degree, yes,

there was some expected range of what you would expect

the concentration range of PCBs to fall.

Q What was in that range?

A Well, recognizing the range of PCBs in water

in general, the upper bound for PCB concentration might

be on the order of tens of micrograms per liter and the

lower would be hundreds of micrograms per liter.

Q And that variation, you would keep in mind

throughout the whole project?

A That's correct.

Q Does that reflect itself anywhere in your

final report or is that sort of an unstated premise?

A That is a promise in the report, yes. That

! roi' | _ . i^jroiin
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data that is used there is of a sufficient quality that

it can be incorporated into the overall analysis frame-

work .

Q That is an unstated premise?

A That is correct.

Q Are you familiar with this publication which

I prefer not to mark because of its volume entitled

First Order Mass Balance Model Source of Distribution

and Fate of PCBs in the Environment and we can identify

it by EPA No . 560/6-77-006?

A I had seen an earlier draft, I believe, of

this report that a company, Versar, had prepared or

at least some earlier version of this, yes, but not

this report, per se.

Q Are you able to tell me whether that report

is in your opinion accurate in what it purports to do?

MR. IIYNES: This final report?

BY THE WITNESS:

A I can't do that because I have not gone through

this final report.

i BY MR. POPE:

Q How about the preliminary draft?

A I saw that quite some time ago. I would have

to take a look at it again to bring my own memory up to

.!. I , '"" " C\
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present in terras of what I thought of that report.

Q You do not recall whether you agreed with the

methodology that was being employed there, nor to the

specific figures, is that right?

A I really do not recall the details of that

| particular calculation when I saw it in that early form.

I would have to review it.

Q At any time when you were working on this

project, did the subject come up in a discussion that

the data that was in this EPA report might be of use to

you in connection with your analysis of Lake Michigan or

1 Waukegan Harbor, specifically?

: A No, not that I recall.

I Q You are aware there is data with respect to

! PCBs in Lake Michigan and in Waukegan Harbor specifically,
i
I
! are you not?
l

| A In that report?

I Q Yes .

! A No, I was not aw*re of that.
!i
| Q Did you do any literature search to determine
i
where there was additional data available with regard to

PCBs as a percentage of concentration in Lake Michigan

or any specific information with respect to PCBs in
I
I Waukegan Harbor?

T I I ' 'I • •-••• L U"^nn
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A As part of my overall research, yes, I had

done an evaluation, literature search on the available

data for the Great Lakes as a whole, including Lake

Mi chigan .

Q Besides your earlier papers and the papers we

referred to this morning of Dr. Murphy, did you cone up

with any other data with regard to concentrations of

PCBs in Lake Michigan?

A No, not in addition to the earlier work I

already presented.

Q What do you mean presented, your own papers?

A Yes .

MR. POPE: Miss Reporter, v/ould you mark this

article as Deposition Exhibit 23 for identification.

It is entitled A Material Balance Study of Polychlorinated

Biphenyls in Lake Michigan.

(Thomann-OMC Deposition Exhibit

No. 23 narked for identification,

11/12/81, TLU.)

BY MR. POPE:

Q Dr. Thomann, I will hand you Exhibit 23 for

identification and ask you to look it over and tell me

if you have seen it before.

A No, I did no t.

| ho," (_. l^jrbn
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Q You did not come across this when you did your

literature search, did you?

A No, I did not.

Q Can you tell me, Doctor, when you went to pre-

pare this model in accordance with the EPA request, did

you start from scratch in terms of using a computer,

mathematical computations or did you take an existing

model and modify it?

A We took an existing computer program framework

and inputted into that framework,which is a generalized

model in the framework for water quality analysis, the

specific details of the Waukegan/North Ditch area.

Q What had that computer framework, as you re-

ferred to it, been used for most recently before this
|
I project?
iI
I A A variety of water quality analyses, the PCD

•• analysis of the Hudson River, utrification analysis of the

Great Lakes and analysis of Saginaw Bay utrification and

a long list, a variety of other problem context.

Q Same basic computer framework?

A Yes .

Q Did it get modified with each succeeding use

prior to this one?

A The framework does not get modified. It is

Tl I I ' '1 ' eo> |_. l^_; rr.Ti
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the application of the framework for a specific problem

context that makes the framework problem specific.

The framework itself is general, can be

used in any body of water.

Q That does not get changed as you use it for

one application or another?

A Again, when you come to a specific problem

context the way you implement the generalized framework

is to prepare for that problem context, the details of

the interactions that are occurring in that particular

water quality problem within a particular degree of

geographical setting that you are investigating.

Q My question was was that the most recent one

it had been used for by you prior to the assignment you

received from U.S. EPA and on Waukegan?

A The most recent one before that? Probably,

to the best of my recollection, it would be the use of

the generalized model and framework in the overall

evaluation of the Great Lakes in general, so the whole

Lake model calculation.

Q Which is what we referred to originally as

Thomann Exhibit No. 4 for identification?

A That's right.

Q Before we get into the report itself, I am
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a little confused in my mind about one factor we discussed

s everal times .

What is your opinion with regard to current,

today, the percent of PC3 load to Lake Michigan that comes

from the atmosphere by way of precipitation or any other

way from the atmosphere into Lake Michigan?

A Percent of total load that comes from the

atmosphere under today's condition would vary depending

on the assumption one makes about the PCBs in precipita-

tion, but can go as high as 80 percent.

Q In your opinion, it is roughly around 80 percent?

A There is a range around that, but it can go

to 80 percent .

Q What is the range?

A I think I talk about that in this report.

Q By range, do you mean other people have reported

lower figures?

A That is correct, yes.

Q But your opinion is somewhere around 80 percent

would be accurate today, is that right?

A Well, again, there is a range around that, but

I said as high as 80 percent.

If you recall, we talked about the fact

that PCBs in precipitation, concentration of PCBs varies

i "*?<•' |_ \̂  ^tv'n
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anywhere from maybe 20 to 100 nanograms per liter de-

pending on the investigator, so one gets a range of

atmospheric load to the Lake. That range is anywhere

from 900 as we indicated in the report to 4600 kilograms

a year.

Q In the abstract that begins your report, you

say in support of this- litigation quantitative evalua-

tions, the extent of PCB exposure were made.

You knew from the beginning of this

assignment, did you not, that there was litigation

involved?

A Yes, I did.

Q One of your purposes in preparing this report

was to support that litigation from the point of the

U.S. EPA, is that correct?

A That is correct.

Q Did you ever form a conclusion as to why you

never found any chlorides in the North Ditch?

A I don't recall whether we addressed the ques-

tion of chlorides in the North Ditch.

Q You don't recall if you ever addressed that

question? Does that mean you feel there might be chlorides

in the North Ditch?

A To the best of my recollection, it was a variable

1 t--or« |_. LJ—on
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that we did not evaluate.

Q Why?

A I don't think there was any particular reason.

We focused specifically on the suspended solids and PCBs .

Q But you did focus on the chlorides in the

Harbor. My question is why would you do it in one place

and then for no particular reason not do it in another

place? Is that normally how you would go about pre-

paring a scientific model?

A The chlorides in the Harbor were sets of

available data that we used, simply as an additional

! calibrating variable to dispersion between the Harbor
j
i and the Lake and that we also had some information from,

with respect to the dye data. The North Ditch was

calibrated, as I mentioned, specifically just to suspended

solids .

The exchanges between the North Ditch and

the Lake were considered to be reasonably well calibrated

by simply assuming that there is on the average some

exchange between the Ditch and the 'Lake.

The reason for that assumption is that

clearly the Ditch isn't flooding so the water that goes

to the Ditch must in some form or fashion eventually

either exit to the Lake or recharge some of the ground

r\ •
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w ater.

Q Had you not discovered the chloride levels in

the Harbor, would it have been necessary to add some

other factor for calibrating purposes?

A Yes, and I think that is one of the reasons

why the dye was introduced into the Harbor.

Q The dye was introduced into the Harbor because

if you don't have the chlorides, you would need something

else?

A No, the dye was introduced into the Harbor to

further corroborate the calculation made with the chlorides

Q The calibrations made with the chlorides in

your introduction, you say the Harbor drains an area of

some 96 acres . Where did you get that information?

A I believe that came out of the document

! referenced in the reference list under Dattelle, No. 3,

I believe, but I don't know for sure.

MR. POPE: Off the record.

(Discussion off the record.)

BY MR. POPE:

Q Did you take into account whether there had

been any changes in the past 20 years on the area that

was being drained by the Harbor?

A No, I did not .
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Q Would that be a factor that would be of sig-

nificance in the work that you did?

A Potentially, yes, if the area was markedly

different in other years, which might indicate that the

flow from the drainage area into the Harbor might be

different.

Q Did you do any investigation to determine

whether or not there had been any significant changes?

A No .

Q Were you restricted from doing so by anybody?

A No .

Q You say in the introduction that, "since the

contamination of the Harbor by PCBs has been identified."

Did you ever conduct any investigation or

do any inquiry as to whether there v/ere any other sources

of PC3 other than Outboard Marine Corporation?

A Within the context of my discussions with the

people involved in the project, the information that I

had available indicated that there were no other sig-

nificant sources of PCBs being discharged to Waukegan

Harbor .

Q Is that both current and in the past 20 years?

A To the best of my recollection, yes.

Q Let us clarify ourselves.
T' I ! I 'i r't'> L. I ;''h.in
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Are you talking that this was just assumed

or that somebody told you? This is your job focus on

this because we have determined there are no other

sources in the area?

A Under the present situation, the assumption is

that there are no present discharges to the Harbor.

In the past the assumption that was made in my calcula-

tions was that the sole principal discharge of PCBs was

to the Harbor from Outboard Marine.

Q It was an assumption rather than the result of

an investigation?

A An assumption that was part of my entire evalua-

tion of the project. I came across no information that

indicated there v/ere other, to the best of my recollection,

significant sources .

Q I understand you came across no information,

but you could have stood in a closet with your eyes

closed and came across no information. That is not my

ques tion .

My question is did you do any investigation

to make a determination, and your answer may well be yes,

I did. I investigated as best I could and could not find

anything, or your answer may be I didn't make any investiga-

tion. I assumed it or I was told not to worry about it.
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My question to you is what did you do?

Did you make an i n-ves tiga tion or didn't you?

A Well, again, as part of my overall evaluation,

I consider that an investigation.

Q Good.

A As part of that investigation, I uncovered no

source of PCBs .

Q As part of your overall investigation, what

else did you do to determine other possible sources of

PCB in the area, either currently or in the past 20, 25

years ?

A I evaluated the information I had available to

me as part of that investigation. None of that, to the

best of my recollection, indicated any significant sources

Q What is directly north of the North Ditch?

A I don't recall; land.

Q What was occupying that land?

A I don ' t know .

Q Did you ever know?

A No.

Q I take it you don't know what is to the south

of the OMC Plant, either, is that right, in terms of

what facility it operates there, what kind of plant is

there?
- n i i i i
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A I do recall reviewing the specifics of the

plant locations and I recall that the Waukegan Water

Treatment Plant is located at the end of that particular

peninsula right at the end of the mouth of the Harbor.

There is the Johnson Motors Plant, I

recall a test stand, so to that degree I remember some

of the specifics of that area.

Q Did you ever know that there was any industrial

or manufacturing facilities in that immediate area that

were there and no longer are there?

A No, I didn't know.

Q Did you ever ask anybody about that?

A No .

Q That certainly v/ould be a relevant consideration

in terms of discharges of PCBs 25 years ago, would it not?

A Yes, that's correct.

Q Did you do any investigation of what is to the

west of the tracks behind the Outboard Marine facility?

A Not any detailed investigation, no.

Q Dy that you didn't try and determine what

facilities had been there or were there now?

A Well, what's there now, as part of my investiga-

tion, I came to the conclusion that there isn't any dis-

charge now of any significance being directly inputted

I <-ec-. l_. t_Jrb<pn
(V. :,'Ql„,!.,.J peror;er .___



T h o rr, a n n - direct 4 j

into Waukegan Harbor. In the past I did not investigate

that .

Q And as terms of the current, did you investigate

the railroad station and repair yard that is to the west

of the tracks?

A No , I did not .

Q Your next reference in your introduction is

to the North Ditch. What does geomorphology mean?

A That would refer to the specific depth and

areas, the geometry, specific geometry of the North

Ditch .

Q Were you provided any data or did you do any

investigation to determine whether that had changed

within the past 20 or 25 years?

A No, I did not.

Q Did you make any assumptions with respect to

the geomorphology of the North Ditch, namely, whether

it had been the same for the past 20, 25 years, or that

certain changes had occurred?

A No, we didn't make any assumptions about the

geomorphology and any changes that might have occurred

over the last 25 years .

Q I guess you would say you assumed it had been

the same as it is today?

1 t'Of ' I _ . l_J rbc.m
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A Over a 25-year period, calculation we made

with reference to flux leaving the Ditch/Harbor system

makes that basic assumption.

Q Figure 2, your sampling station locations, ... .

those were the sampling locations that were set up

after you got involved in the project, were they not?

A No . Some of these sar.pling locations had

actually in the Harbor specifically -had been in existence

prior to my beginning the investigation.

The station locations and the outer station

locations in the Lake were part of some aspect of my

earlier contribution to the project.

Q Let me see if I understand. Some of these

were already in place and other were added?

A That is correct.

Q This was the scaled down version of your

original estimate that went 8 kilometers out in the

Lake, is that right?

A Yes .

down?

A

And that was done because of cost, the scale-

Yes .

Q Nobody told you they wanted to compromise the

quality of the model, did they?

TU- L UrU
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A No .

Q Which samples did these turn out to be? These

are all in the water column, is that right?

A That's correct. - .

Q Are these all top and bottom samples?

A Yes, as I recall.

Q Was it the intention that these samples would

all be done contemporaneously or bas-ically would be done

the same way, same methodology?

A Yes, that is correct.

Q Were they to be done by the same entity?

A I don't recall whether it was that specific

about it, that only one group would do these.

Q In planning out an ideal report, you would

want to have total consistency, would you not: The

methodology and timing and that kind of thing with

regard to all the reports so the data would be in fact

comparable, is that correct?

A Yes .

Q On these samples do you know whether these

were taken over a four-month period, two-week period or

what?

A To the best of my recollection, that was taken

over, somewhere on the order of about six weeks, but I
T' I I ' 'I r ot' I _ l^
* • o ' j n...... ̂ - ....... ._^ | . ,,r,r.er
c tre«k



Thcnann - direct 4 3-1

don't recall exactly.

Q Is it listed here?

A I believe that is found on Page 23.

Q Does that refresh your recollection that in

fact the samples were taken by varying entities?

A Yes, that is correct.

Q I take it the first sentence there, the reference

to others is to Cranbrook?

A That ' s rioht .

Q Anybody else?

A It would be some of the sediment data collected

by ERG.

Q

A

Okay .

And so on.

Q These various studies referred to here on

Page 23, did you rely on them all equally or did you

rely more on certain ones because they had more data?

A We pretty v/ell relied on all of them equally

in the sense that each of the surveys provided additional

information, sometimes of a different character.

Q Were some of these grab samples?

A They were all grab samples, to the best of my

recollection.

Q The purpose you had in mind in selecting the

I --V |_ O"3^0
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sites shown here on Figure 2 for sampling was to deter-

mine whether there was a movement of PCB ultimately

versus from current location of sediment to the mouth

of the Harbor and out into the Lake, is that right?

A Yes, that's correct.

Q By your definition, where is the mouth of the

Harbor indicated on Figure 2?

A The mouth of the Harbor, you can see it is

kind of an open area in our segmentation. We considered

the mouth to be the exchange between the last segment

outside of H14 there, the exchange across that interface.

Q Kind of a four-sided figure there?

A That is correct, four-sided figure right out-

side of 1114 .

Q Just to the southeast of HIS?

A That is correct.

Q Where do these segments come from? Is that

something that is studied for purposes of keeping your

model accurate?

A Those segments are designed to provide cal-

culations for tracking a particular water quality variable;

in this case PCBs such that where there may be substantial

changes, the PCB segments are, as you can see, being

packed a little closer and when one gets out into open

| ••••y |_. U^bon
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bodies of water where you expect changes to be a lot

less, you expect segments to become larger. That is a

compromise between computational complexity and the

need to incorporate segment sizes that capture the

changes in the PCBs over distance.

Q Is there a reason why the area just immediately

outside the mouth of the Harbor, there does not appear to

be a sampling location but the next further ring next

to the Harbor, there is?

A I think that is simply a compromise between

the number of sampling locations that were thought to be

capable of being carried out and the needs of the

computation itself. So it is true, ideally one would

like to have more samples.

Q Particularly ones closer into the mouth of

the Harbor as opposed to further out?

A The assumption out here is that one can inter-

polate the concentrations obtained out here.

Q Such as L4?

A Yes, and the concentrations at H14 and 15.

Q And you basically made the determination that

it is more important to have a number of sampling points

in close like Slip 3, Hi, H2 and H3, than outside of the

mouth of the Harbor, is that right?
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A Yes, on the assumption that from the earlier

information that was available, there would be sub-

stantial changes in PCBs in the Harbor within that small

scale, so therefore, sampling locations were located

closely packed together.

Q In fact if you had not been advised that the

major amount, huge majority of PCBs were in Slip 3, you

would not have packed as many into that particular area,

is that right?

This is geared to the information you had

with regard to v/here PCBs were within the sediments in

Waukegan Harbor?

A That is correct.

Q I notice there is no sampling point up in the

Lake near the North Ditch. Is that by design?

A No, it doesn't show here, but I do believe on

some occasions a sample was collected in that vicinity.

Q Is there a difference here between the H and

the L in the way of sampling?

A Just to indicate that L is the Lake station,

H is Harbor station.

Q The location of a dot is where the sampling

was taken, is that right?

A That 's correct .

T.,t. !_. U^n
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Q Specifically there as opposed to the middle or

something like that?

A That is correct.

Q On Figure 3, you have something called gauging

stations with respect to the North Ditch. Do you know

who set them in those particular places?

A They were installed by, as I recall, the U.S.

Geological Survey.

Q Without input from you?

A That is correct.

Q Were they in your opinion when you came upon

| that information, appropriately placed for you to make

I use of that information?ii
j A Yes .

I Q Turning to your page on Conclusions, No. 2A
i
| refers to in dealing with total PCB concentrations in

i water, it says the range of variability in the water
i
i

i column concentration is about 1-1/2 to 2 orders of

magnitude .

What do you mean by 'that?

A What that means is that the concentrations in

the water column may range over a factor, as high as a

factor of 100 times from the lowest value reported to the

highest value reported.
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Q Is that a source of concern to you, to have

that graded degree of magnitude in your numbers?

A No. The variability in the concentrations of

PCBs in bodies of water can easily range from 1 to 2

orders of magnitude when they are heavily loaded with

high PCD sediment concentration such as Waukegan Harbor.

Q Why does that happen? Why is there that great

of a range?

A Because there are variable concentrations of

PCBs in the sediment; hot spot ranges of concentrations

that may be resuspended, fluxed, advected into the water

column, and you just happen to pick up a sample that has

a higher or lov/er water value.

Q What steps do you take to make sure you haven't

hit on the very high aspect of the range and therefore

overestimate the total amount of PCBs in the water?

A We try not to utilize the model to calculate

the flux of the absolute maximum values that are observed.

We aim to calculate the exchanges and the

transport and the fate much more related to the average

concentrations, so we take the data and in this particular

case we average it.

Q What assurance do you have that an average

would be any more accurate than a range?

TU !_. U^n
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A Again, the purpose of the calculation is to

estimate the flux out of the Harbor. In doing that cal-

culation, one has to settle on a number for the PCS

concentrations in the water column. For a steady sta-

tistical calculation, it is pretty widely accepted that

the average is a pretty good representation of the con-

centration in the water column that would give the averag;

flux out of the water column.

Q What is it that you are averaging? You are

averaging a sample taken here versus a sample taken

someplace else?

A No. We are averaging at a fixed station a

series of samples taken over time.

Q Did you yourself look at those samples before

they were averaged?

A Yes .

Q To determine for each of them that averaging

was an appropriate way to deal with the numbers, the

numbers involved?

A Did I look at each one of them and determine

that averaging was the way to go?

Q Each sampling result, yes.

A Again, that is -- you don't really look at each

sampling result and say that number, I will average and
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that number, I won't, on the assumption that the data
i

at hand falls within the range of expected values that

I discussed earlier. Therefore, the data that I had at

hand I averaged.

Number by number, yes, you do make a

determination that that is a good number to put into the

averaging process, but I made the judgment initially

that the averaging process was an appropriate way to

j frame the problem for purposes of estimating flux.
i
i Q What was being averaged was the low and the
!
! high?
j
! A That is correct.
!
i

i Q Would that be the same if you took six measure-

1 ments and you had five low and one high; you would

; average the low and the high?

! A That is correct.
i
; Q And it is your testimony that that would be an
I
! appropriate way to deal with that hypothetical that I

! have just given you, the five numbers at the low range

j and the one number at the high, the average would be the
i
1 best way to go about it?

A As I pointed out, the numbers, the concentrations

appear to have a specific statistical distribution, so

for purposes of this calibration, the averaging was



Thonanr. - circc 44

carried out on the logarithms of numbers rather than

the numbers themselves.

Q How does that ensure a more representative

answer?

A That helps not to overrate a high or a low

value in the averaging process.

Q When you use the term best estimate, is that

the average number that you are coming up with here?

A In the sediment calculation, that computation

was made with the best estimate of the mean using the

statistical procedure outlined in the report. That also

assumes the sediment concentrations are distributed in

a significantly statistical way.

Q Were those assumptions made when you are

dealing with sediment estimates, you use best estimates

of an average?

A That is a type of range, yes.

Q In No. 1 of your conclusions you say that about

95 percent of the mass in the Harbor is contained in

Slip No. 3. Is that by measurement or is that your

model giving you that as a calculation or estimate?

A The model did not generate that estimate. That

was an estimate of the total mass of PCBs in the sediment

That is a calculation given the observed concentrations
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in the sediment and assigning them to specific regions

in the sediment and then adding that all up. Then how

much of that was in Slip 3 was estimated to be 95 per-

cent.

Q Were you told before you began work on this

project or as you were beginning work on this project

that it was expected that Slip 3 would contain the bulk

of PCD in the sediment?

A Yes. I pretty well knew that from the earlier

information .

Q Page 6 of your report, No. 5, you make a

specific estimate; No. 6A, you make an estimate; No.

6B, you nake an estimate, and then coming to No. 7, you

say 5,300,000 kilograms of PCB were purchased by Out-

board Marine Corporation. And you don't list that as

an estimate .

Why not?

A It probably would have been good to say

estimate .

Q By good, you mean more correct?

A Appropriate, yes.

Q Because you don't know for sure if that number

is accurate, do you?

A Again, as I indicated earlier, I obtained that
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information from Mr. Hynes.

Q Well, certainly as trustworthy as Mr. llynes

is, you don't know of your own knowledge whether that

is an accurate number or not.

A No, I relied on Mr. Hynes.

Q Did he tell you that was accurate data?

A No , I relied on Mr. Hynes1 data.

Q When you are talking about the data you had

available to start your analysis, you say that the

borings done by Warzyn Engineering were not included

because only a small fraction of data were available.

What do you mean by that?

A I think it simply means that I don't recall

exactly how much we had, but apparently it was a few

samples and came in just too late to incorporate into

the report, so were not included.

Q Have you seen them?

A I don't recall seeing them, no.

Q Am I to understand that the Dattelle report

you used included the information of sampling listed

here, U.S. EPA , May of '76; U.S. EPA, June of '76;

State of Illinois, February of '77, and Encotec, May

of '77?

That is correct.

i -.-
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! Q Did you ever look at the actual data fron

I those four reports or only as filtered through the

Battelle report?

A No, only as obtained from Battelle.

Q Basically what you had then in hand was the

Battelle, Armstrong and ERG, right?

A For the sediment data —

Q With respect to sediment both in the Harbor
I
j and the North Ditch.
I

A Right, that's correct, although there were

some data, as I recall, from Mason and Hanger whichi

| were also incorporated.
ii
; Q That was made available to you later and you

incorporated that on a qualitative basis rather than on

a specific basis?

1 A No, that is incorporated as a calculation.

: It is shown, for example, at --

Q Do you ir.ean only for the North Ditch?

A I'm sorry?

Q Only for the North Ditch?

A Yes.

Q Try Page 12.

A That's correct.

Q As to the Harbor, all you had was the Battelle,

-'•• • L U-U
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Armstrong and ERG and as to the Ditch you had the Mason

and Hanger report that you mentioned?

A That's correct .

Q And we have determined that we all know v/hat

we are talking about when we are talking about Battelle

or Armstrong or ERG.

Is that right, Mr. Hynes?

MR. HYNES: Right.

BY MR. POPE:

Q Were the Uattelle, Armstrong and ERG data

equally useful to you in the work you did in the plotting

out the presence of PCEs in the Harbor sediment?

A Yes .

Q In the bottom of that paragraph where it

starts v/ith Figure 4, it says:

"There is no apparent difference between

the 1976 and 1979 data."

Is that referring to Figure 4?

A That is correct.

Q What is the significance of that?

A The question that that addresses is over that

three-year period, does one notice any substantive change

in the surface sediment PCD concentration which would

indicate a loss or a burial or otherwise decline in the



sediment concentration due to causes such as that.

Q Would that also indicate a lack of movement

for the PCBs between 1976 and 1979?

A You mean between the Harbor and the Lake?

Q Sure .

A No .

Q Would that take place in the Harbor?

A No, no .

Q Why not?

A Because the concentrations in the upper end

of the Harbor are so great as you can see from Figure

4, they range anywhere from 100 to 10,000 parts per

million and that is a very large source of PCS and very

high concentrations, so snail changes in that range

could still give a flux of PCDs to the overlying water

column and out to the Lake and you wouldn't notice it

in the surface sediment PCB concentration because of

i ts large range.

Q Let us ask it the other way.

This information on this graph is not

inconsistent with a hypothesis that there is not a great

deal of movement in the sediment within the Harbor

between 1976 and 1979, is there?

A I don't think you can conclude just on the

T:.- L I M,..n
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basis of the surface sediment PCS data alone over that

three-year period that there has been no movement from

the sediment column to the water column.

Q But this graph would not disprove that as a •• .

hypothesis ?

A Couldn't prove or disprove, right.

Q What was the purpose?

A It v/as to show the longitudinal distribution

and range of magnitude of the surface sediment PCB

concentration.

Q Does that graph show that if you v/ant to study

PCB in the sediment, it is more important to know the

specific location than its distance from the mouth of

the Harbor?

A I think it shows both are kind of important

in describing ultimately what the fate of PCB might be

in the water column, magnitude and location.

Q Under the legend ERG Core, what is the top

segment? What does that refer to?

A I believe that refers to surface, must refer

to surface, the surface sediment sample from the core,

from the ERG Core .

Q Just the grabbing of surface without really

doing the core?

-y •' erT—.er - —..
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A No, I think as I recall that means that the

values that are plotted here are from the top segment

that was obtained from the core.

Q Turning to Figure 5, frequency di s tribu tion.. of

sediment total PCB concentrations, specifically what was

this designed to show? Would you elaborate?

A It was designed to show that the distribution

of sediment PCB concentration on a frequency basis; that

is, the number of samples that have certain concentrations

was not bell-shaped or normally distributed but was

I askewed, the figure on the left which shows the frequency
i
distribution to be highly askewed to the left.

! Q The greater the concentration of PCBs, the
i
i greater the samples?
i
i A No .

Q This one?

i A The way I read that is about two samples out
i
| of the total number of samples here had PCB concentra-
i

! tions of 250 micrograms per gram.
i

Q I see .

A And then a large number of samples had con-

centrations between probably in the order like 10 micro-

grams per gram and there were a few samples that had

; concentrations of 1,000 micrograms per gram and higher.

'I? •
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Q When you say askewed, you mean there were a

number of samples that did not find a substantial PCB

concentration?

A That were lower than, let us say, 250, yes.

Q I notice this does not include all data.

Why is that?

A I think it was just an illustration, intended

to be an illustration of frequency distribution and that's

all .

Q The graph on the right, is that doing the same

th ing?

A No, the graph on the right shows what happens

if you look at the frequency distribution of samples,

but plotted, not arithmetically as on the left going

from zero to 1,000 plus, but logarithmically. You see

the scale there is 1, 10, 100, 1,000, 10,000. You

notice then that the shape of the sample is approximately

be11-shaped.

; Q What does that signify?
i
j A That intends to signify that the sediment PCB
I

; concentrations arc what are called log normally distributed,

significant statistical distribution of data.

Q Having acquired that knowledge, what does

that tell you? How far are you ahead?

T-,. L U"!vn
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A That tells you you have to average the data.

Q We knew that already.

The data that is not included in the

left-hand graph, is it also not included in the right-
ii
hand graph?

A I think the note refers to both.

The note does refer to both.

Q Presumably your methodology would not be to

include sone data in scne and some data in another and

not make it the sane?

A Right.

Q It wouldn't accomplish much, would it?

A No .

I Q That is what you referred to on the top of
i
j Page 12 to a log normal frequency?

: A That is correct, yes.

Q Let me ask you: Was any of the data that you
i
i used here on Figure 5 excluded from your analysis or

j was it all used, ns far as you know?
i

I A Has any of the data used in Figure 5 excluded?

! 0 Yes .i

I A Wo, no .
I

| Q Figure No. G in turn purports to be a percentage
j
| of something, is that right?
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A Yes .

Q Percentage of what?

A Percentage of the number of samples. The way

to read that graph is if you take the 50 percent line,

it says that 50 percent of the samples had concentrations

that were equal to or less than 55 percent and that

50 percent had concentrations that were equal to or

greater than 55.

Q Parts per million?

A Parts per million, right.

Q That is without regard to where they were

taken except that you are dealing with --

A I think some of them are referenced there to

Segments 1 and 2, zero to one meter. That is Segments

1 and 2, those high values up to the right.

Q That is in the Harbor?

A Yes .

Q Are these only of samples taken in the Harbor?

A These are Harbor samples, right.

Q Again, the note does not include all data;

why is that?

A Again, it was simply meant to be an illustration

Q Of what?

A Of the tendency for the data to look log normal.

T:,. L Uv!,,n
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When the data plots as a group of straight

lines such as indicated here, you know that with the

right, the left-hand axis shown as a logarithmic axis,

it tends to indicate that the portions of sediment data

are distributed in significant statistical way; namely,

log normal.

Q Does this indicate that 90 percent of the

samples taken showed 2,000 parts per million?

A What it indicates is that 90 percent of the

sample set that was used here had concentrations of

2,000 parts per million or less and 10 percent concentra-

tions greater .

Q Quite important.

The more samples you took, the more likely

it was that you were going to have less than 2,000 parts

per million.

A Also that you are liable to get some really

high ones .

Q How would you know if I didn't have this here

to ask you these questions, how would you know which

data was included here and v/hich wasn't?

A You wouldn't. I would have to go back and

figure out specifically the data that was included in

this illustration.

L U-U
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Q That data is slightly different than what is

Figure 5, is that right?

A I believe 5 and 6 are fundamentally the same

data, but displayed in a different way, same data set.

Q There is nowhere in your report that that is

indicated, exactly which samples are being used there or

not?

A No .

Q How would you normally, or if you can recall,

how did you in this case, how would you pick and choose

which data to include in a survey, a graph like that?

I presume you would not sinply figure out which ones

fit the nice step graph on the way up and only use

those, is that right?

A No. All data were eventually included in this

type of analysis. Another illustration of that is

Figure 9.

Q Is that the same type of thing at 50 percent

of number of samples taken?

A Yes, at concentrations that v/ere equal to or

less than in this case the logarithm PC3 concentrations.

Q Uut this one includes everything?

A Again, I think this is an illustration of a

particular data set.



Q That one does not include all data?

A It is the first as indicated in the text on

Page 15, it is the data in the first one-foot layer of

the bottom sediment in Area 2 of the North Ditch.

Q Going back to Page 12, you say that, "Note

that all over depths to 5 feet over the entire Harbor

region, the concentrations span seven orders of magnitude."

What is the significance of that?

A It indicates that there is a very large range

from the inner to the outer end of the Harbor, indicating

a specific concentration of PCBs in a specific area. If

! the PCDs were evenly distributed, you would not get that

| span of seven orders of magnitude.
!
! Q Lower in that paragraph, you say that the

; median of all the data is 50 parts per million, is that

i right?

A Yes .

I Q With a 90 percent exceedance value of 2,000

[.parts per million?
i

A Yes .

Q What does that mean?

A Again, that means that 90 percent of the time

the concentrations are less than 2,000. 10 percent of

the time, the concentrations are greater than 2,000.

j n
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Q The same thing you talked about before.

Do I understand that you are then indi-

cating that another author found similar log normal

distribution of PCD data from the Hudson River?

A That is correct.

Q Is that somebody you worked with on the Hudson

River?

A Yes .

Q Did you have the same situation in the Hudson

River in the sediment of variable hot spots which
>̂

randomly appear?I

A Yes .

j Q What was missing that ycu indicate that becausei
!
, of those variables you needed additional sediment samplings?
i
I

Why wouldn't that have been sufficient?

| A I think it is always the case that some addi-

tional sampling would help to further flush out the

I distribution or the assumption of a distribution of
i
] log nori.ial and that is what that last sentence refers to.

Q Flush out the accuracy of what you are about
i

I to assume or --
i

A Yes .

Q

A

-- or your conclusions?

Flush out, yes, the accuracy of the assumption

I'-' L
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on log normality.

Q Was that in fact clone here?

A Subsequent to this report.

Q I'm trying to figure out whether that sentence

was putting yourself back in the past tense and ask if

that other additional sampling had been done or whether

you are saying as soon as llynes gets his hands on that

report he should order some additional sampling?

A To the best of my recollection, that was a

suggestion made for some additional sampling during the

preparation and work associated with this project.

Q Was that done during this sampling?

A Yes, additional sampling was conducted.

Q Of the type needed to flush out the variability?

A Yes, it would help, it helped to flush out
1
I
' the variability.

Q They did that fish sampling in response to
i

I your request here on Page 12?
I
! A I think there were additional cores and addi-

tional data collected by ERG.

Q When?

A I think that was the period June 1979.

Q I am conf used .

Did you draft this in a draft form and

I - . - - L U-U
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submit it to EPA and then they got the message that you

were saying there should be additional sampling done and

that was done and this language stayed in here, in your

report?

A I think there are two aspects to this language.

One is that this language reflects our earlier part of

the discussion with EPA of the need for additional

sampling which was subsequently done, and then that

language also was included here in this final report

to indicate that additional sampling would further en-

hance the assumption.

i Q As to that latter segment, additional sampling
I .
! has been done or has not?
I
j A I don't know whether additional sampling has
I

i been done.
i
' Q You have not been made aware of that?
i

A No .

! Q Have you talked to anybody at EPA about that

j particular suggestion that additional sampling be done

' to smooth out the variability?
j
I A No.

i Q No one has told you they did additional sampling
ii

but i t d o e s n ' t s u p p o r t your conc lus ion so they d i d n ' t

! wr i t e i t up, did they?

__....__.__- _ _ _ C . • • ' • ' •
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A No .

Q There is a reference here to Figure 7 which

shows sampling locations for the North Ditch. These

are a little bit different than your earlier samples ..

You called them something different.

MR. HYNES : Gauging stations.

MR. POPE: Gauging stations, yes, apples and

oranges. It's a lot different.

BY MR. POPE:

Q Is that correct, these are the same as the

gauging stations we talked about on Figure 3 or is there

something different?

i A These are water quality sampling stations.

Q These were set up under your supervision as

I to where they should be?

A These were, I believe, by EPA.
i
; Q As far as you know, was this the only sampling

data that appeared in the North Ditch other than what

you referred to here on Page 12, Battelle and Mason

and Hanger?

A That's the data we had available, yes.

Q Who was going to do the sampling on this

Figure 7, do you know?

A I believe that the water column sampling was

!%• L U-Ui
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conducted by the EPA and the sediment samples were

obtained for us from Mason and Hanger.

Q In your report with respect to the North Ditch,

you say, "From these distributions, it can be argued

that the sediment 'mixing1 within the sediment is unequal,

hence, the degree of scouring and deposition appears to

be quite variable over the length of the Ditch."

What is the significance of that?

A It refers to Figure 8 which shows there are

some stations where deposition patterns of PCB through-

out the entire sampling depth to perhaps 7 feet and in

other areas, showing the fact that the sediment concen-

trations with depth declined rapidly.

That is a descriptive statement of the

! data and an implication drawn from that on the mechanics

of deposition and scour.

Q So again, this doesn't include all data, does

it?

A That is correct.

Q The reference to Mason and Hanger, 1980 in

that Figure 8, does that refer to the report itself,

the report which included the Illinois EPA data?

A That appears to be a reference, I don't recall,

but it appears to be a reference to an earlier version

T1 I I ' I• •i1 I ( /rrvn



fi ' • •* ' v Ci '•—• f-T:-. o rr. a n n - - - - e '- "

of Mason and Hanger, 1980. The actual reference used

in the report, I believe, is 1981.

Q Would it be fair to say that it does not

include the Mason and Hanger appendix which came out a

little bit later?

A I don ' t recall .

Q With regard to the sampling stations here on

Figure 8, where are they?

A That is a reference to --

Q Is that the same as No. 7?

A Figure 7, that's correct.

Q Maybe you answered this already, and if so, I

apologi ze .

When you say it is quite variable, that

simply means .that the data is coming out without any

clear pattern, is that right?

A No, it means that there are regions of scour

and regions of deposition localized within the North

Ditch .

i Q Deposition being deposits are taking place, is

that right?

A Yes, and that within that relatively short

distance of the North Ditch, there are localized areas

of deposition and localized areas of scour and the entire
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ditch is not behaving uniformly.

Q What significance is there to that? What does

that mean? Why do you make reference to that? It must

have some implication in terms of your work on this

project.

A Principal implication is that there are regions

of the North Ditch that have a tendency to accumulate

higher concentrations of PCS; they may be localized

regions such as around Station 2 and that those highly

localized regions of PCB may in turn act as a source of

PCBs for the rest of the Ditch. And one has to recog-

nize the spacial variability of the concentrations in

the Ditch reflecting the changes in scour and deposition.

Q Do you plan out segments of the North Ditch

for analysis with that thought in-mind in terms of

! analyzing the amount, estimated amounts of PCBs in the

sediment?i
I
! A The calculation of the flux of PCBs in the
i
I North Ditch used segmentation that reflects that, yes.
i
| Q I wasn't talking though about the flux. I

was talking about the estimate as to the mass of PCB in

the sediment in the North Ditch.

A I see .

Q Did you segment the North Ditch into parts based

TU. L- l.1^-"
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on what your sampling data told you?

A That is correct, yes.

Q Other than these, Station 1 through 6?

A No, principally Stations 1 through 6.

Q Were they relatively of equal size?

A To the best of my knowledge, to the best of

my recollection, they were not. That assessment was

made over what region, for example, Station 2 would be

appropriately representative, and this is a judgment,

and what region Station 3 would be representative and

so on .

Q That was done after the sampling data were

available so you would knov; where the concentrations

j were, I take it?
I
| A That is correct.

Q You had this information as shown on Figure 7

and you got the sampling data and you in effect redid

the segments out so you would have a more mathematical

calculation of the estimate of the gross mass, is that

correct?

A Yes .

Q

A

Q

Is that referred to here on Page 12 and 13?

Yes, text on Page 12 and 15 indicate that.

One question I have had about measurements

•P.'-' L'U^-n
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I here, the mean or the best estimate, how are you able

to take sampling data from various entities and estimate

what would be a proper error factor in that sampling

data or do you even try to do that?

A Yes, that is the whole thrust of the analysis

here of trying to estimate or trying to give a best

estimate of what the mass is and the range around that

best estimate. That uses the variability inherent in

the data itself on the statistical assumption that given

that inherent variability in the data as reported, one

can use that variability together with the mean con-

centration to estimate what upper and the lower bounds

j might be .

Q The variability you are talking about is

variability in the actual PCBs being found here to

there to there to somewhere else, is that right?

A In a specific location, yes.

Q You are not talking about variability in the

sense that the collector may be subject to certain

errors in his collecting of data, is that correct?

A The errors associated with collecting the

data would be reflected in the variability of the data

itself. If someone were to do a sample from a specific

location and happened to take it in a sandy portion of

•M . ••,:, -»-,e
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the Ditch rather than a si1ty portion of the Ditch, then

that would be reflected in the variability of the data

from that localized area.

Q And it is your assumption that by focusing on

a mean within a range that you eliminate that error for

your purposes of doing the model?

A Yes, that the variability is accounted for by

estimating the best estimate mean and the range.

Q When you refer in your Figure 9 in the text

on Page 15 that that figure shows the appropriate normal

distribution representing the log-transformed data, what
i
! are you talking about?

i A It means when you take the sediment PCD con-

1 centration and take its logarithm, in this case the
i
i natural logarithm, and plot that assumption of fre-

| quency distribution as a straight line, that kind of

j plot indicates the significant distribution of that data;
i
! in that case, log normal.
i
! Q Does that in turn then lend you some sense

that your frequency distribution is accurate?

A That the assumption of log normality is a

reasonable one.

Q What are these calculations on Page 15?

A They are a statistical calculation to indicate

Tie, I . U-W-n
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how the best estimate is formulated, used for calculating

the best estimate and the formula used for calculating

the high and lowest estimate.

Q When you use the word best, are you using a

median, are you using an average?

A Best estimate there is in a statistical sense

that estimate of concentration you would get if you take

a very, very large number of samples.

Q And you are basing this on the work of Parzen,

is that correct?

A That is one, that is a statistical reference

within which this technique is described.

Q But does he call it the best estimate?

j A Actually it is statistically called the
l
i
! maximum likelihood estimate.
i
i Q It has a slightly different meaning than

I people use when they say, well, I will give you my best

estimate of how long it takes to get from here to

Milwaukee, is that correct?

A That's right.

Q You go on to say in 15 that this method depends

on two key factors: The number of data points within a

given volume and the basis for the definition of a

volume element, is that right?

_________........___.______ r.--".! c
i-ti - •-'* c n-ier

-.".•7i_i



'homar.n - direct 467

A Yes .

Q What does that second factor mean?

A It means over what region spacially, that

means horizontal distance as v/ell as vertical distance,,

do you apply an mean value in order to attain the mass .

Q How do you determine what that distance should

be?

A It is a judgment that incorporates an evalua-

tion of the spacial distribution of the data and in-

terpreting betv/een the data itself.

Q Is that a judgment decision that you make?

A Yes .

Q Against what standards do you make that judgment?

A There aren't really any specific standards on

making that kind of a judgment. The uniqueness of dis-

tribution data, in this case, simply means that one has

to plot the'data up, look at it and say I apply this

concentration to this region.

Q The other key factor in the method is the

number of data points within a given volume. I take it

what that means are sufficient data points within a

given volume?

A That is right .

Q Again, is that a judgment, that there are

P,v L U-^-
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s u f f i c i e n t d a t a points v / i t h i n a g iven vo lume?

A Yes .

Q I think we talked about this the last time.

Your professional training has not been as a mathematician,

has it?

A That is correct.

Q Do you, before you submit such a document as

this, go to a professionally trained mathematician and

say, "I want to check over some of my statistical

assumptions or calculations," or do you rely on your

own in-house experience?

A I've done a considerable amount of statistical

analysis of water quality data over the last 25 years

and it is on the basis of my experience and training

in mathematics that I received as part of my education

that I rely on those kinds of estimates.

Q You would agree with me that this method of

calculation relies on two key factors, both of which are

basically your judgment?

A Yes .

Q I know this is all very clearly set out here

on Page 15, but nonetheless, I am still going to ask you

where these numbers came from on Table 1?

A Well, the sediment data that were available were

I' •?' * L L • ~o«in



averaged according uo the procedure indicated on Page 15

and applied --

Q The sediment data that had already been done?

A Yes .

Q Battelle, Armstrong and ERG?

A That is correct. And to the North Ditch,

Mason and Hanger .

Q You took that data and put it into sone com-

puter or some calculating ability, a machine?

A In this case it was, yes, a calculation made

using the technique indicated on the preceding page.

Data were averaged according to the procedure and that

applied to specific volumes. A mass then was obtained

of PCBs in each specific volume and then that was

to taled .

Q How did you deal with the first key factor in

the method, whether there were a number of data points

within given volume that were sufficient?

A Data were plotted up according to figures such

as illustrated in Figure 9 and for certain regions where

data were of insufficient size, like one or two samples,

the region was expanded to include additional data, but

spacially the number of samples were consistent with

the methodology and that mean was applied to the entire
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spacial region.

Q These samples upon which you worked for this

project, this part of the project had not been put in

place pursuant to your recommendations, had they? They

were already in existence, the data was already in

existence before you came on to the team, is that

correct?

A Not all of the data. Some of the data like

ERG and Armstrong were collected while we were working.

Q Did you have input to where the data should

be collected?

A We did in various discussionsmake suggestions

about the need to collect data at specific locations,

yes .

Q Where in your report is it depicted how you

I got these numbers on Table 1? This shows the method of

i calculation but where do the numbers come from?iii
MR. HYNES : You mean the actual computations?

BY MR. POPE:

Q Where do the numbers come from?

A The actual computations?

Q I guess that's it. You have an awful lot of

pictures and charts and I am saying you have one little

table here that is seven lines long.

I-.- L l :-̂ n
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My question is where did the numbers come

from that gave you 75,640 kilograms?

A I think what I am trying to say is the data

that were available that I have described in the method-

ology, that methodology is applied to that data in the

framework as I indicated here and the end result of that

i s Table 1.

Q And you had one time, at least one time, I

presume, where there was not enough data points within

a given volume and you expanded the volume, is that

right?

A That's right.

Q VJhere was that, which one was that? Was that

i in the Harbor or in the Ditch?

A I don't recall. I would have to look at the

actual calculations to see where some data that were

pooled together.

Q But you have already produced all your work

papers, haven't you?

A There are calculations associated with this

that were not in the particular package of material that

you have .

o Arc those manual calculations?

Those are manual calculations .

TU. L U-
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Q And that is the point at which you determined

that there were insufficient data points within one or

more given volumes and you expanded the segment, is that

right?

A That's correct.

Q That also would show, I presume, the basis

for the definition of the volume elements?

A That's correct.

MR. POPE: I would suggest, Mr. Hynes, that since

the witness has identified those as the two key factors

in the methodology of computing this, that we are

severely handicapped by not having the data.

MR. HYNES: Let's take a break and let me talk to

him and see if wo can clear this up.

MR. POPE: Fine. Thank you.

(Brief recess had.)

MR. POPE: Let the record reflect that investiga-

tion has disclosed there are some documents relating to

calculations and various other work paoers; that Mr.

Hynes and Mr. Featherstone and I have discussed the

matter off the record and because of the fact that Dr.

Thomann has come a long way a second time and in our

great respect to the United States Attorney's Office we

will proceed with the deposition. Mr. Hynes will try to
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determine what documents are available and make them

available to us at his earliest convenience, which

probably v/ill not be by tomorrow morning, but we will

go ahead anyway .

BY MR. POPE:

Q Calling your attention, Dr. Thomann, to Figure

No. 10, estimated mass of total PCB in Waukegan Harbor

sediments, are these numbers shown on that graph kilograms?

A That is correct.

Q The dot and the line, what does that indicate?

A The dot indicates the mean mass and the range.

The line indicates the range of estimate of the mass at

that depth.

Q What is this based on, this estimate per

various depths?

A This would be compiling an estimate of mass for

each of the different segments of the Harbor across the

entire Harbor width depth.

Q All of the segments would be lumped together

for purpose of this calculation?

A That is correct.

Q And then all of the sediment samples would be

studied at half a foot, one and a half feet, two and a

half and three and a half feet, is that correct, those

/I? • X
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| A That is correct.

Q Were these samples taken to at least, all of

them, at least three and a half feet down?

A That's correct.

Q This would be an amalgamation of all samples,

but that would be one sample that would reflect 63,150

at half a foot?

A No, no. This is a compilation of all the data

arranged across the Harbor by depth so that 63,000 repre- v

sents --

Q It is a mean of an average number for the whole

Harbor?

A That is correct.

Q How do you explain the fact that the amount

at a foot and a half is higher than the amount at half a

foot?

A There are two points, I think, there. One

would be the degree to which that is a real difference
ii
• between those two depths; in other words, the variability

i as you can see does overlap to some degree. So the first

point is v/hether there is a real difference if one makes

the judgment that there is a real difference and it may

reflect the fact that the mass of PCB in the lower sediment

i "••«• L_." l̂
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i represents earlier discharge.

Q Which has sunk dov/n?

A Has noved either through a combination of

sediment mixing, diffusion in the sediment and sediment

burial.

Q Is that a recognized phenomenon with regard to

PCBs?

A Yes .

Q If you were to assume the latter explanation

for these figures, would you assume that in 10 years

that rough range would have moved over to the right in

the scale, in the next 10-year segment?

MR. IIYNES : I don't understand your question.

Doctor, do you understand?

THE WITNESS: No.

BY MR. POPE:

Q If your explanation for th e difference be tw e e n

the first set of figures and the second set of figures

does not include the fact that there is no difference

at all, v/e are not talking about that, but rather that

• the explanation is there has been a movement downward in

the sediment, would you expect that over an appreciable

period of time such as 10 years in the future you went

back and did the same survey, you would find that 118,820

r
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kilograms v/ould now be, say, two and a half feet deep

as an average across the Harbor?

A I don't think I v/ould be willing to speculate

that. The degree to which there is vertical movement

in the sediment such as you described v/ould depend on a

number of factors, some of v/hich I have indicated including

vertical sediment mixing itself, so I don't think I would

move those points around at will on the assumption that

they would move some distance over 10 years.

Q If you assume the reason for the higher level

of PCBs at a foot and a half in comparison with half a

i foot is that it has moved in time downward, would it be

! fair to assume that it is going to continue to movei
i
down to deeper levels?

A If one made that assumption, then one would

continue by assuming it would move, yes. Degree of

movement, of course, is the question at hand.

Q Certainly. Why are there only four data points

on this Figure 10?
i
i A Well, remember again that these are compilations

! of data.

Q I remember .

j A So it is not just for data points. These are

I four compilations over that depth, so it is not correct
i

I " -I I I !-^TII - - l__ • x_., • —"•
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to call them four data points since they represent

summaries of underlying data.

Q As to this graph, there are only four mean

points that you have graphed out. You have only listed

four points .

A That is correct.

Q Why isn't there one for the level of four and

a half feet, for example?

A I don't recall other than it might be sub-

stantially lower than it is on this plot, but I don't

recall .

i MR. FEATHERSTONE: May I ask a question?

I MR. POPE: Certainly.
i
j MR. FEATHERSTONE: Dr. Thomann, 63,150 kilograms

i PCBs shown at what is the mean value shown at half a

foot, is that within the first half foot of the sediment
i

i or is that just at the depth of a half foot?

| THE WITNESS: Ho, that would be, as I recall, the
i
! mass contained between the surface and one foot. That

was plotted at half a foot location, so all the sediment

PCB data between zero and one foot were totaled across

the entire Harbor and plotted at half a foot level.

MR. TEATIIERSTOHE: I understand. Thank you.

BY MR. POPE:
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Q So you could theoretically move it over to the

one foot level and as long as you know what you are

talking about, it v/ould be the sane?

A That is correct.

Q How about at a 5 foot level, beyond the 5 foot

level? There v/ere some cores that went down that low,

were there not?

A As I said, I don't recall whether in this cal-

culation there was any significant mass below for the

data that we had available below the 4 foot level.

Q What v/as the significance of preparing this

graph at all?

A Again, to show or display the data in a dif-

ferent form, to indicate the range of penetration and

the distribution of the mass as a function of depth,

principally a redisplay of the data in a different form.

Q Would it be your opinion that PCB located at

2 feet into the sediment in Waukegan Harbor would be a

variable for transport into the wate-r in Waukegan Harbor?

A The only way that PCBs down at 2 feet could

be transported into the water column of Waukegan Harbor

would be if there is a significant working on the sediment

that is a significant turnover of the sediment down to

the 2-foot level. In that case, if the sediment v/ere

T-OL- L Ur»in
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being turned over down to that depth, then it would be

available .

Q Is that a regular occurrence, a turnover down

to that level as far as you know in a harbor such as

Waukegan Harbor, absent dredging or some man made

inf 1 uence?

MR. HYNES : Are you excluding all man made means?

MR. POPE: I am excluding dredging.

MR. HYNES: Just dredging?

MR. POPE: I am excluding dredging.

BY THE WITNESS:

A I would imagine it possible, for example, a

stirring of a bottom to ship passage, to stir up the

bottom perhaps to 2 feet .

BY MR. POPE:

Q You would imagine? You are not going to give

your professional opinion on that one or are you?

A Professional opinion would be that it would be

a little difficult to get lower down than 2 feet.

Q Calling your attention to Figure 11, you have

what I take to be a similar depiction of what was found

in the North Ditch.

A That is correct.

Q Again, as with Mr Feathers tone 's question on
T1 I ! ' 'I • or' !_ L_; rt>.->n
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Figure 10, those would be kilograms that were found

within, say, the first foot level, the next foot and so

on, is that right?

A That's correct.

Q I note again that the area between the second

and third foot shows a higher PCS concentration than the

area between the first and second foot.

Do you have an explanation for that?

A I wouldn't in this particular case interpret

the difference between 56,000 and 62,000 as statistically

significant, given the range of estimate. No, I wouldn't

conclude that that is a significant difference.

Q Give ne an idea of how you determine this.

You sit here as a maker of a model. How do you determine

what is a significant number such as the differences

here?

A As I indicated, the overlap in the range is

considerable. Those two estimates, if you look at the

bars reflecting the variability and the estimate of the

mass they overlap in which case one would conclude that

the difference between 56 and 62, given that range from

1,000 to probably 120,000 in one case and 80,000 in

another case is not significant.

Q Of course, you have already taken it into

I "Oc'1 I _ l_Jroclrl
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! account by taking the mean number, taking into account

the variability in the range?

A That is correct.

Q On Figure Ho . 10, I take it you under certain,

circumstances would think that given the difference

between 63,000 and 110,000 would not be significant,

is that correct?

A As I said, that is a possible interpretation.

Q Is that your interpretation?

A I don't think on the basis of this judgment

alone that one could judge the difference, whether it is
i

i significant or not significant.
i
! This one is a little closer call than the

j one on Figure 11.

I Q Closer to call, you mean harder to call?

| . What do you mean closer to call?
i

A Closer to call in the sense that one concludes

! that 118 and 63 are statistically different.
i
: Q Let us assume for your purposes on Figure 11,

1 those numbers are roughly the same. What is the sig-

! nificance of that?
I

i MR. HYNES: What do you mean, the numbers 2 feet
I
i

j and 3 feet?
I

i MR. POPE: Yes .



BY THE WITNESS :

A That v/ould indicate that the transport and

mixing processes occurring over that specific layer in

the -North Ditch are of sufficient magnitude as to result

in virtually a completely mixed sediment from 1 foot

down to 3 feet.

BY MR. POPE:

Q Completely mixed, what does that mean?

A That means there is for practical purposes no

significant differences in the concentration of sediment

PCB within that 2-foot layer.

Q That doesn't mean there hasn't been movement

over the passage of time from the surface down to the

2-foot level and down to the 3-foot level, does it?

A No, it does not mean that.

Q Did Figure 11 when you plotted it out, did

that have a significance to you in terms of your overall

calculations here?

A Principally the significance of Figure 11 is

the rather substantial penetration of PCBs down to the

2 to 3 feet depth and the proximate equal distribution

of mass down to the 3 feet depth.

Q What would be your answer with respect to the

North Ditch as to whether you would consider PCBs at

T— L- UrU
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a 3-feet level being available to the water in the North

Ditch?

A Again, that is pretty difficult to assess in

the sense of whether the sediment could be reworked on

the 3 feet, but generally I think at 3 feet level, one

would not normally assume that PCS were readily available

for resuspens ion .

Q How about in the body of water such as the

North Ditch? Would you make the same assumption about

PCB at a 2-foot level?

A I v/ould assume that the flashy hydrologic
|
j characteristics of the North Ditch or experiencing sub-

stantial flushes of flows through the ditch might

resuspend PCDs to a deeper depth than one would expect

in Waukegan Harbor.

Q How v/ould you further the comparison in con-

nection with. Lake Michigan? V7ould PCD sediment at a

foot or 2 feet in Lake Michigan be more likely to be

resuspended than the North Ditch; less likely?

Ml*. HYNES : When you are referring to Lake Michigan,

you are not referring to Waukegan Harbor?

I want to make it clear.

MR. POPE:

BY THE WITNESS :

Correct, as a third element of comparison
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A Just as a clarification point, there are

several mechanisms that might transfer PCBs from deeper

depths to the surface, not just resuspension : Diffusion,

resuspension at the surface, biological turbulation of .

sediment and so forth. Given those mechanisms for

transporting PCBs to the surface or open Lake Michigan

in the sediment you would not generally expect to have

PCBs down at the 1 foot level interactive with the water

column.

BY MR. POPE:

Q You were aware, were you not, that there werei
i

! core data available in the North Ditch that went below

I 5 feet?

A That is correct, yes.

Q Do you know why that data does not appear on

here?

A Again, I don't know offhand. The possibility

is that the total nass below the 5 feet level is fairly

small across the entire North Ditch.

Q Given the fact as you have testified earlier

in both the North Ditch and the Harbor, there is sig-

nificant variability based on location of PCBs. Aren't

these two figures, 10 and 11, misleading or not just

really of any significance so far as their attempting to

•*-". • *v "-N«•'•-•• i-J ,• oro™ter



measure across the whole Harbor and across the whole

North Ditch?

A No, I don't think so because these figures

pretty well are governed to a large extent by the major

percentage of the mass being located in certain speci-"

fied areas, so that by adding in outside of that area,

you are not contributing substantially to the increase

of the mass.

We pointed out 95 percent of the mass in

Waukegan Harbor is in Slip No. 3, so you are adding

another 5 percent, which is not going to change these

numbers substantially. Up to that degree, it is not

| misleadi ng .

Q You say on Page 21:

"In Figure 12, the PCB mass in the Waukegan

Harbor and Harbor-Ditch system are shown."

You mean your estimate of what PCB mass

is in those sediments?

A Yes, that is correct, yes.

Q Have you ever studied any other discharge of

PCB in a body of water?

A A direct discharge of PCn into a body of water?

Q If that is what you feel happened in this case,

yes .

7>-o, L
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MR. HYNES: Let me get the question clarified. I

am not sure what you are asking.

MR. POPE: I will make it clear for your benefit,

Mr. Hynes .

BY MR. POPE:

Q You have'a reference to estimate of the

estimated PCD in the Harbor represents 9 percent of

the estimated amount purchased.

My question is whether you have ever

done this before, made any study of amount of PCDs that

was discharged from a single source.

A If I interpret your question correctly, did

I ever in the past do any studies of estimating of what

the PCI3 concentration was in a body of water from a

direct discharge point source?

No .

Q You didn't do that in the Hudson River analysis?

A The Hudson River analysis, we picked up from

the point of discharge having already occurred and

estimated the impact of that on the fishery and transport

downs tream.

Q For purposes of what you are doing right here

on Pago 21, that is v/hat you are doing in this case, isn't

it, discharge has already taken place and you are trying

Tl I I ' '| In;. > !_ I. , I-p. ifl
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to make some estimate. Is that right?

A To that degree, the work done on the Hudson

is similar to the work done on the Harbor, yes.

Q Did you ever see any number in connection with

the Hudson River as to the percentage of product pur-

chased that went into the Hudson River?

A I don't recall seeing that, no.

Q Have you ever seen such a figure from any

other place with respect to PCBs?

A I cannot recall, no.

Q Do you have any independent basis whatsoever

to make an analysis or an estimate as to whether the

9 percent estimate you have here on Page 21 is within a

logical or reasonable range?

A The calculation that I described on Page 21

simply reports that estimate, 9 percent. It does not

make any reference to whether that is a lot or a little

and is clearly uniquely related to the specifics of the

Harbor/Ditch complex.

Whatever the percentages are elsewhere,

they needn't be at all similar to what one would expect

in a harbor/ditch complex.

Q And if it was possible to convince you that

the actual percentage was substantially less than

TU- L U--U
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9 percent of the total amount purchased, that would cause

you to question your ultimate numbers, would it not?

MR. HYNES: Ultimate numbers? Are you talking

about estimate of percentage of purchase or the mass?

MR. POPE : Mass .

BY THE WITNESS:

A Clearly I would have to reexamine any kind of

estimate made that is significantly different from this

and then I v/ould make a judgment.

BY MR. POPE:

Q What was the purpose of coming up with the

9 percent or any percent of the amount of product pur-
i
i chased?

j A Again, it was to provide some order of mag-

nitude of the total amount that had been purchased that

might still be resident in the system, in the Harbor/Ditch

sy s tern .

Q As a percentage of the amount purchased?

A Yes .

Q What was the purpose for doing that?

A If it turned out it was 99.99 percent what

was purchased still resided in the Harbor/Ditch complex,

then I would be led to a different conclusion.

Q That is you would then go back and look at those
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numbers very carefully because that would seem an

illogical conclusion?

A It would be quite illogical to me.

Q Basically doing the percentage of the product

purchased is a calibrating technique or simply giving

you an independent way of looking at it and saying,

did the calculation that I did nake sense; is that right?

A Yes .

Q You did the calculations. You came up with

9 percent, 14 percent of the product purchased and then

what did you do? Did you ask yourself whether that nade

sense?

A As far as I v/as concerned, making an estimate

of that type was to simply make the calculation, estimate

the range in that expected percentage and then from that

frame or corporate the analysis that I discussed earlier

with regard to the flux to the Lake during the time the

PCS was used .

Q But the percentage of amount purchased doesn't

have anything to do with how much goes out to the Lake,

does it?

A Again, if the calculation turned out to have a

very high percentage purchased, then one would conclude

that not much fluxed out to the Lake.

:'.-. <"' ,.!, (_,, C ,;', Ci.
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Q Why?

A One would then indicate that that kind of

calculation would indicate that the PCBs were incor-

porated into the sediment.

Q Why would you say that if you determined that

90 percent of product purchased had gone into the Harbor

and the Ditch, is that right?

A Yes .

Q You would then have concluded that most of it

was still there and had not gone into the Harbor or the

Lake?

A That's correct.

Q Why?

A Because it is still there. It is part of the

mass balance calculation on of the amount purchased,

where did it all go?

Q You didn't do a mass balance, did you?

A I went over already the calculation that I made

that drav/s on sediment mass estimate, the estimate of

for every kilogram per day discharged to the Harbor,

how much exited and how much went to the sediment. To

that degree, we did a mass balance around the Harbor

itself .

Q But not based on what was purchased?

T '•*.. L
,-J Pecorttr ____

.•'-. L-



inonann - J j.

A No, that's correct.

Q If you found that your estimate of PCDs in the

sediment came out to be 90 percent of what you were told

had been purchased, you would have concluded that there

was no substantial transport from the Harbor and Ditch

to the Lake, is that right, but what you did find was

there was 9 percent, this PCB mass in the sediment con-

stituted by your es tirnatation 9 percent of the total

Pydraul that was purchased; therefore, it was safe to

go on and assume there was some net transport out to

the Lake, is that correct?

A Again, the range, the 9 percent that I cal-

culated there was some mass of PCB unaccounted for and

that on that basis one v/ould indicate that there might

have been some transport of PCDs from the Harbor to the

Lake , yes .

Q Or it might all, 91 percent of the balance

might have been transported out to a landfill, is that

right?

A There may be other places where the PCB was

left , yes .

Q Did you undertake any efforts with either

Mr. Hynes or the U.S. EPA to determine what was known

| about other possible places where Pydraul that had been

I <•<!<•• [_. O ''bcm
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purchased might be?

A No . I think I indicated in my last remarks

with you the last tine that I felt we did not do a

mass balance around the entire plant.

Q Having reached the 9 percent percentage, did

you ask yourself or anyone else whether that made sense,

the calculations made sense given what was known about

the operation of the Outboard Marine Plant, the economics

involved or anything else about the business use of

Pydraul?

A I did have sone qualitative conversations with

Mr. Didomenico of EPA on the mechanism by which PCBs

might enter the Harbor/Ditch complex and the industrial

process that leads to PCBs escaping to sewers. But

beyond that, no.

j Q Did he tell you what kind of a treatment faci-

I lity Outboard Marine had during this period of time?

A Treatment facility of sanitary wastes?

Q Of v/astes that would include Pydraul.

A I don't recall whether he told me specifically

any treatment of Pydraul during this time.

Q Did he indicate any knowledge of any treatment

facility at OMC?

MR. HYNES : Treatment of PCBs, the Pydraul?

TU- L LJrU
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MR. POPE: Yes.

BY THE WITNESS:

A In the liquid, water runoff?

BY MR. POPE:

Q Yes .

A No, he did not .

Q And you assumed there was basically none?

A That is correct .

Q I think we mentioned this last time. You were

making a basic assumption that virtually 100 percent of

Pydraul v/as one sort of PCBs or another, were you not?

A Yes .

Q You end up this paragraph by saying:

"It is clear, however, that one cannot

i judge on the basis of the mass of PCB in the sediment

! alone whether there has been or whether there is now

i any discharge of PCB from the system."

Why is that?

A Well, when you look at Figure 12, just knowing

the range of mass of PCB in the sediment doesn't tell

you by itself what the flux to the Lake is or might have

been. It is simply an estimate of what is there now.

You can make some judgments about what

the implications of that are, but by itself, it is not

I -.O'1 |_ l^Jrb.ir\
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sufficient to determine flux.

Q You were able, were you not, to make an estimate

of amount of PCBs in the sediment as of 1976 and 1977,

1978, 1979? __ .

A That is correct .

Q Did you do so?

A That is what Figure 12 is.

Q It breaks it down by year?

A Oh, no. We did not break it down by year.

Q Were you able to do it, the question was. s

A The data as we indicated earlier,surface sediment

data certainly indicated no significant change in PCBs

from 1976 to 1979, so that data was then pooled. All

that data was pooled for these estimates shown on Figure

12.

Q If you had data showing there was no overall

increase in the amount of PCB in the sediment, then you

knew that the basic source of PCBs to the Harbor/Ditch

j system had been cut off and you were in a position to

estimate whether the amount of PCBs in the sediment was

growing or not, weren't you?

A I think this particular kind of system would

be difficult to determine whether the mass across the

| entire Harbor/Ditch complex was changing significantly

L.
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over a two or three-year period, partly because of

variability in the data that we discussed earlier.

So to that degree, we were not in a posi-

tion to make an estimate of whether there was a change

in the mass over that relatively short period of time

of three years .

Q Did you attempt such an estimate?

A No. As I indicated, we did not on the basis

that the data collected in the later years and earlier

years were not significantly different.

Q Did you discuss with anybody at U.S. EPA,

making such an estimate?

A No.

Q On Figure 12, why have you put in here this

| figure for 10 percent of 5,300,000 kilograms purchased?
l

i
• What is the point of putting that in here?
i
j A The point of putting that here was just a

reference point. Without that one doesn't know whether

the mass of PCBs at the high, the low or the best estimate

are 10 percent, 90 percent, 1 percent of amount purchased.

Q Is it your practice as a scientist to take

data like that without question of where it came from,

how valid it is?

A The 5.3 million kilograms purchased?
TU, L i

__________ _ __ _______________________ (~. , . . . - ' . . . I Clr . . .L ,.J r\roftor

C\ ... \\:-...t . r<~f::
••I? - 737-



Thcnar.n - direct •196

C

Q PCDs purchased, yes.

A I indicated several times already I relied on

that information being submitted to me by Mr. Hynes and

I accepted it as such.

Q I understand that. That was not my question.

My question was as a scientist, are you

used to doing that, accepting a number from somebody

else and just continuing to use it without any investiga-

tion?

A In much of my work I accept numbers by other

people without going into detailed investigation of

those numbers . My answer to that question is I do accept

numbers .

Q Is it your practice as a scientist to accept

numbers from lawyers without getting any detailed in-

formation or any other kind of investigation?

A Reputable lawyers, yes.

Q Your next reference is to data collection efforts

You refer to samples taken in six Harbor stations. I take

it those are the ones we talked about before, is that

right, the six Harbor stations and three near-shore Lake

Michigan stations by U.S. EPA for about a two-month

period .

That sentence seems to lack a little bit

.'A \_> 9 ':'o Street
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of scientific certainty that we seem to rely on sci-

entists for.

A This is partly an engineering report as well

and engineers tend to use that kind of language.

Q Really .

Are these the samples we are talking about

here on Figure 2 earlier?

A Yes , that is correct .

Q ' I count more than six Harbor stations.

A I think that particular survey of weekly samples

was collected at six of those 15 Harbor locations.

Q Which six?

A That would be shown on a typical figure like

Figure 14 which would show collections at H2, H5, H8,

Hll, H14 and HIS. I'm sorry, it's H7 instead of H8.

Q Those were the only ones that took weekly

samples, is that right?

A That's correct.

Q That was seven or eight times that that was

done ?

A Yes, about eight times over the two-month

period .

Q Explain to me what the legend up at the top

means, 5/2-5/19/79.
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Which figure?

Figure 14 up at the top It says

MR. HYNES

MR. POPE:

5/2 to 5/19/79 .

BY THE WITNESS :

A Yes, that figure apparently only includes,

does include the data for this period.

BY MR. POPE:

Q Does that not include the two-month —

A It does not include the two-month period, no.

Q Are you able to tell me where that figure is

that does include the two-month period?

A I think there are some data shov/n on Figure 16

that extends into June .

Q That looks to me like about a one-month period.

Is that what it looks like to you?

A Yes .

Q From May 12, '79 to June 9, is that right?

A The data shown in Figure 24 extends into June

28th .

Q You mean the weekly samples that were collected

over a two-month period were broken down and some of the

data were used in some figures and some were used some-

place else, but they weren't used together?

A The data were divided and I think that is
I "e'"1 l__
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discussed between the first period which included the

first several weeks in May from 5/12. through 5/19.

I don't recall the data, whether the data for the sub-

sequent period was incorporated in this analysis or not..

Apparently it was not.

Q Why not?

A I don't recall. It may have been that these

data were utilized solely for the purposes of calibration

for the model or for presentation of the data for calibra-

tion of the model and, again, I v/ould have to check on

whether there was not sufficient information on the total

PCBs in the latter part of that month to be incorporated

in here .

Q What do you mean, there wasn't sufficient

information? You mean the readings were too low?

A That the readings may not have for one reason

or another been incorporated in this particular compila-

tion. They didn't add up or the total was not done.

Q I certainly don't mean to be critical. It is

a very impressive report you have done, but that was

your job, to determine what was in and what wasn't in,

is that right?

A That's right.

Q And what you are telling me now, if I understand

I'-*. L IM-
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you correctly, is notwithstanding the fact that weekly

samples were taken over about a two-month period, they

may not all have been incorporated in here, the results,

is that right?

A That ' s right .

Q Did you pick and choose which results you

wanted in?

A As the figures indicate, the results that were

included for the calibration were just May 2 to May 19 .

Q It is your job, is it not --

A There were other data shown on Figure 35

which extended into June 12 for the first month of that

work. Then on Figure 38, the data collected on the

percent of total indicates values that included the

period from June 26 to June 28.

Q But did this include earlier periods?

A Yes, included data from 5/15 to 5/17.

Q Figure 38?

A Figure 38 .

MR. FEATHERSTONE: You are speaking of the data

! to calibrate the model now?

THE WITNESS: That is correct.

BY MR. POPE:

Q Was this, as far as you could determine,

| neii [_. (
Resor

f~\ •,. I lUo .c 00603
31? - 767-333?



Figure 38, is that the only place?

A Figure 37 .

Q Pardon me .

A Figure 37 as well.

Q We should back up a second.

When you did the weekly samples, it was

the intent that they all be used for your various cal-

culations and charts, is that right?

A That is correct.

Q It was your job to determine that a sufficient

number of samples were taken; that your report would

have integrity, is that correct?

A Yes .

Q Is two months a sufficient period of tine to

take weekly samples for a report such as this?

A I think the amounts of samples that were taken

i was sufficient to carry out the analysis that was done.

Q I assume some people would say maybe you should

have more samples . It would be more accurate and others

might say the amount here would be sufficient. I guess

there is a range in your business like many businesses

of what people would expect, right?

A That is correct.

Q Of the samples that were done, are you able to

! ̂ "^ L Lj ̂ S^n
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tell me as you sit here why some of them don't seem to

appear in the great bulk of your charts?

A I think I would again have to refer to the

details of the compilations to determine just exactly

why in some instances a total was included and in other

instances it was not.

It might have been that the total v/as not

measured, might have been that the filtration was not

done. It might have been done for a variety of reasons.

Q If you got less than a full two months of

samples, would you start reaching the stage where you

are going to begin questioning whether you have enough

data to do a good competent job on your model?

A Well, that point, of course, is a judgment

point, at which point the number of samples are not

sufficient to carry out the analysis.

Q Did somebody come to you and say, Dr. Thomann,

we have a big problem here. Some of these samples are

not coming out or they are obviously not accurate or

something like that?

A No, I worked with the data as it came to me.

Q When you sat down to do the final report or

the draft report or whatever else you had, did you call

your associates and say, "U'here are the rest of your

I nof [_. U"tX>n
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samples? "

A No. Again, I indicate that the evaluation of

data, there were clearly some times, I suspect there

were some tines when because of difficulties in analysis

or sampling it was not possible to get all the components.

Q If you don't know the answer to the question of

what happened to the other samples, who does, the ones

that aren't here? Would that be the person that would

do the samples or might it be someone on your staff

that would have better knowledge than you personally?

A As I indicated, I would have to check the

details of the actual valuation of the data that was

used from the sheets as given to me and what appears

here in the reports .

Q Let me ask you this :

Is that something that could be done by

consulting your work papers that are back at the office

that you have not yet made available to Mr. Hynes?

A This particular aspect of the report, I believe,

would probably be covered in the w.ork papers that you

have already received.

Q If it is not in the work papers, it would be

somebody you would have to go talk to as you indicated,

you would need to check to find the answer to this question

P«c-t.r
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about the balance of the sampling data. Would you go

back to somebody, is that what you would do if the answer

was not in your work papers?

A I generally v/ould review my work papers, to

see whether the answer to the question that you are raising

is in those work papers. Then following that, I would

discuss it with my colleagues.

Q When you were preparing this model and generating

your charts and your various conclusions and calculations

and estimates and this type of data was coming in from •>̂
these weekly samples, for example, would they come to

you personally and you would sit there and yourself work ,

that into the model, or work it into the calculations,

or would they come, I take it this is all coming from

EPA, is that right?

A Right.

Q Mr . Zar and Mr. Didomenico?

A Yes .

Q Would they come to somebody else besides you

initially and work some of the initial calculations and

then show you the final result?

What did you do, how did the process work

in this case?

A Specifically for the Harbor calculations, that

rt.
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data was directed specifically to me and I reviewed the

data and I compiled the data.

Q So if EPA concluded there was something wrong

with some of their samples, they would communicate that

information directly to you?

A Yes .

Q Not to one of your associates? You don't

remember that happening, I take it? .

A Oh, I do recall evaluating the data, compiling

it, checking to see that it added up to a total and

making checks of that type.

Q There is nothing here under Section 4 which

is entitled Data Collection Efforts that indicates that

any of those samples had to be scrapped, is there?

A No, that is correct.

Q Were there any instances where the readings

on these samples in the Harbor indicated such a low

amount of PCBs as to be inconsistent with what you were

doing and that they just didn't use those samples, EPA

didn't use them or you didn't use them?

A Not to my recollection, no.

I should indicate that the data shown in

Figure 14 that we have been talking about from May 2 to

May 19 is the daily data collected during that period

Tree.' I
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which is also displayed on Figure 13. That was part of

the daily data collected by Argonne.

Q Figure 13 says daily variation, is that right?

A Yes .

Q

A

Q

That is for less than a three-week period?

Yes .

Let me ask you about that one.

Isn't it true that the variability in

that data is so great that it calls into question the

data itself?

A No , I don't think so. Variability is not that

significant. It is great but it does not necessarily

question the data itself.

Q When you look at that data, do you expect

there might be some laboratory error there?

A No. As I indicated earlier, I would attribute

that principally to local small disturbances in the

body of water where one instead of measuring or capturing

a sample at .2, captures a sample at .5 micrograms per

liter .

Q Some of those levels are pretty close to the

limits of detectability.

A

Q

No .

Do you know yourself how one goes about analyzing

| ret1 [_. LJrbctn
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for total PCBs?

A Not in detail, no.

Q Have you ever done it yourself?

A No .

Q Have you ever stood next to somebody while they

were doing it?

A No.

Q How about for dissolved PCBs for chemical

analysis?

A Dissolved PCBs?

Q Do you know how to go about doing it?

A Not in detail, no.

Q You understand the concept of limits of

detectability in connection with analyzing for PCBs and

the presence for PCB, do you not?

A Yes .

Q Did you get any indication from the EPA people

of what the limits of detectability that their laboratory

was working under were in connection, for example, say,

Figure 13?

A Yes. I believe their limit was, as I recall,

.01 micrograms per liter.

Q Did Mr. Zar tell you that or was this given in

writing or —

T^*> L U^n
———— _______________________ . —————————————————————————— (_*-ti: on T^i-o-t- >id l<eportar —

7ft?- .VY5?



' honann — di rec t

C

A No, it was not given to *« in writia9. *

do not recall specifically who told eo that.

MR. POPE: I suggest we break now for the day.

HR. HYNES : Fine.

(At 4:50 o'clock p ,n. , the

deposition adjourned to be

resumed on Friday, November 13,

1981, at 9:30 o'clock a.m.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, )

Plaintiff, )

vs . ) No. 78 C 1004

OUTBOARD MARINE CORPORATION )
AND MONSANTO COMPANY, )

Defendants. )

The continued deposition of ROBERT V.

THOMANN, called by the Defendants, pursuant to notice

and agreement and pursuant to the Rules of Civil Pro-

cedure for the United States District Courts pertaining

to the taking of depositions, taken before Thea L.

Urban, a Notary Public in and for the County of Cook,

State of Illinois, and a Certified Shorthand Reporter

of said State, at the United States Attorney's Office,

219 South Dearborn Street, Room 1400 Conference Room,

Chicago, Illinois 60604, on the 13th day of November,

A.D. 1981, commencing at 9:30 o'clock a.m.

PRESENT:

MR. JAMES T. HYNES,
Deputy Chief, Civil Division
(United States Attorney's Office
219 South Dearborn Street, Room 1486
Chicago, Illinois 60604),

appeared on behalf of the
United States of America;
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R O B E R T V . T H O M A N N ,

called as a witness herein, having been previously

duly sworn, was examined and testified further as

follows :

DIRECT EXAMINATION (Resumed)

BY MR. POPE: " -

Q Dr. Thomann, you realize you are still under

oath for purposes of this deposition?

A Yes .

Q Have you done anything since last we were

together in connection with your testimony or review

of your files?

A No .

Q Your report?

A No .

Q Are you familiar with this document?

A No, I have not seen this document.

(Thomann-OMC Deposition Exhibit

No. 24 marked for identification,

11/13/81, TLU.)

BY MR. POPE:

Q Dr. Thomann, this document has been marked

as Thomann Deposition Exhibit No. 24 for identification,

a multi-page document by G. W. Dawson and J. L. Goodier

I noi-» l_. UnxTi
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entitled Evaluation of Alternatives for Removal/Destruc-

tion of PCB-Contaminated Sediments in Waukegan Harbor.

Did you ask people at U.S. EPA what prior

work had been done on Waukegan Harbor under contract

from EPA?

A Yes .

Q As part of your preliminary work?

A Yes, in the course of my conversations with

them .

Q I take it this Exhibit No. 24 is not one of

the reports they made available to you?

A No.

Q In connection with your initial work on setting

up your model or calibrating your model to fit the con-

ditions in Waukegan Harbor and in the North Ditch, did

you have discussions with U.S. EPA representatives with

respect to how many samples and collection of data that

would be necessary to give you a valid model?

A Yes, we did discuss sampling programs and

number of samples and type of samples for the analysis

of this type, yes.

Q Did you tell them that there were in fact a

bare minimum you would need in order to do a valid model?

A It never really came down, I think, to a

T'-.~ L U-U
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specification of a fixed lower bound of numbers that

would be a bare minimum.

Q It is true, is it not, that in doing any such

model, there is a minimum beyond which you could not

proceed to expect a reasonably accurate model to be

made?

A To some degree, yes, even however in order to

provide some preliminary calculation, -even a series of

just a few samples help to structure the analysis and

to get some insight into the order of magnitude of, in

this case, PCBs in the water column or in the sediment.

Q So if you were studying order of magnitude,

only a few samples would be sufficient in your opinion,

is that right?

A What I said was that a few ^samples help in the

understanding and each subsequent addition of samples

helps also .

Q You said in that response to my question there

was a bare minimum that was required, so I guess the

question hasn't really been answered yet.

Is there a bare minimum number of samples

that would be required in order to do a reasonably accurate

model of a general type that you did in this case?

A I suppose the best answer to that question is

| •!,-•, i I_ (__ jrk•ricin
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if you have absolutely no data, it is very difficult to

actually proceed so the bare minimum would be something

more than nothing.

Q So there really isn't any minimum other than

you have to have some data, that's all you need to do a

model, is that right, of the type you have here?

A Again, what I am saying is that each additional

sample that you obtain helps in furthering the under-

standing and credibility of the analysis .

I am not saying that one only needs one

sample to do this analysis, but there is no quantifiable

limit that I can say to you, 10 or 15 or 5 or a hundred.

There is a considerable amount of latitude

and judgment involved in interpretation of the numbers

of samples required to have an analysis of this type .

Q You are used to dealing with what you have

without setting requirements to your clients as to what

is a minimum number of samples?

A I often will ask clients to obtain information

to further strengthen the analysis, but necessarily

within the framework of some fixed minimum independent

of where the analysis is being conducted.

Q We were talking yesterday about Section 4 in

the weekly sampling taken at six Harbor stations.

\\'Ci> 1_ Urbon
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Would it in your opinion have been suffi-

cient to have simply weekly sampling done for one month?

Would that have been sufficient for the kind of model

you were attempting to do here?

A It would have been less sufficient, but it

would have helped to provide information on the general

trends of the gradients of PCBs in the Harbor, yes.

Q How about just one week sampling data? Would

that have been sufficient for your purposes in doing

this modeling sample?

A You mean one grab sample?

Q Whatever you need with respect to samples

taken at or near the Harbor.

A If there were just one sample taken in the

Harbor a week, it would have been of interest, but it

would be difficult and generally would not form the

basis for this particular kind of modeling analysis.

Q Because it wouldn't tell you much about movement,

is that right?

A No, it wouldn't tell you much about the expected

variability that one might encounter if you sampled several

times .

Q In Section 5 of your report, talking about

Figure 13, you state:

TLe,, L 1>U
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"It should be noted that the sharp

decrease in concentrations evident around May 9-10

are believed to be the result of the flushing out of

the Harbor by 'clean1 lake water."

Believed by whom?

A By Tnys el f .

Q On what basis?

A The basis for that is shown in Figure 30.

Q Figure 30 shows the basis for that belief, is

that your testimony?

A Well, it adds to it. 30 follows Page 45. That

is Figure 28 .

As you can see from Figure 30, there was

a gradient of chlorides from the inner Harbor to the

outer Harbor from H2 to H14 in the early part of the

sampling period. That gradient was virtually eliminated

in the latter part of the period.

Q The gradient, you mean spread between the two?

A The gradient would be the difference in con-

centration from the inner Harbor to the outer Harbor.

Q The difference in concentration got less?

A Later in the sampling period and would tend to

indicate the entire Harbor and the Lake were of the same

concentration and therefore, were well mixed.

Jie^L LM»n
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Q That in your opinion gave rise to your belief

that there was a flushing out of clean lake water on or

about May 9 or 10, is that right?

A That is correct.

Q Generally do you expect to find chlorides in

Lake Michigan?

A Yes.

Q What levels?

A Levels indicated here on the order of maybe

10 milligrams per liter or less.

Q Do you expect to find PCBs in Lake Michigan

generally?

A Yes.

Q What levels?

A Open lake water is apparently about less than

10 nanograms which would be less than .01 micrograms per

liter.

Q To what would you attribute physically this

belief about the flushing to occur on May 9 or 10? Why

would that happen?

A There are a variety of transient meteorological

events, transient oscillations in the Lake occurring as

a result of wind setup on the Lake; as a result of

oscillations in the Lake itself which may back up in the

I i c<' I I JrS-in
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Harbor.
*

Q Did you do any research with regard to what

meteorological events might have taken place in Waukegan

Harbor on May 9 and 10?

A Not beyond a recognition that those events can

occur .

Q Why didn't you? Why didn't you try to verify

that belief by checking to figure out what the weather

situation was?

A I relied solely on the data which was the best

indicator that there was a clear exchange of lake water

with the Harbor. The chloride data clearly shows as a

tracer substance that that has happened.

Q Isn't it true what the chloride data shows is

the amount of data went down on that date by the

measuring stations?

A That is correct, and also that the chloride

is virtually constant between the inner Harbor and the

outer Lake and that would indicate a transient mixing of

water from the early part of that period and a later part

of that period.

Q Transient mixing between the later part and

the early part?

A Transient mixing occurring between the time,

T^o.- L (Jrtx>n
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the first several days of that period and the latter

several days of that period.

The decline in the difference cf concentra

tion from the inner Harbor to the outer Harbor that is

observed in the latter part of that period indicates a

mixing between the Lake and the Harbor.

Q What did you do to assure yourself that this

was not a one-time event?

A On this basis, it was not possible to judge

whether this occurred, whether this was a one-time

event .

Q Do I understand your answer to be you didn't

do anything to determine whether this was a one-time

event or not?

A That's correct.

Q Does your Figure 14 deal with dissolved PCS

in water?

A No, that is the total PCB .

Q What was your methodology in this report with

respect to measuring PCB as to whether it was dissolved

or total in the water?

A We didn't measure any of this. We didn't do

any measurements of PCBs in the water.

Q I understand you used the data.

l.e
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A Used the data, right. The calculation is

performed using the total PCB and then a partitioning

of the total PCB is made in the calculation between the

dissolved fraction and the particulate fraction.

Q That was made by somebody else, the dissolved

and particulate?

A At times, yes.

Q How do you have data that was measured at

certain times but not other times? How can you be

consistent?

A You use the data that was collected for the

times where both forms may have been obtained. In some

instances, it might not have been possible for various

reasons not to collect both particulate and dissolved,

might have only been a total available .

Q When or under what circumstances were both

types of measurements made as to PCBs , both total and

dissolved?

A As I recall, in the Cranbrook studies, both

total and dissolved particulate PCBs were measured.

Q All the rest was simply total PCBs?

A Just total .

Q So we are clear on the record, can you dis-
1

tinguish why the measurement is different for those types
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between particulate , dissolved and total?

A Why the measurement is different?

Q No, what the difference is.

A The dissolved represents the PCBs that are in.

a form not associated with any suspended particulate

matter. ^

What we call particulate PCBs is the

PCBs that are adsorbed onto the particulate suspended

matter and the total is the sum between the two.

Q Is there either generally or in connection with

Waukegan Harbor any kind of relationship detected as to

how the numbers would come out on the measurement?

A Yes. I think I mentioned yesterday that the

partitioning relationship between the dissolved and

particulate form of PCBs does bear a relationship that

has been reported on the literature and as well has

been derived for the data from Waukegan.

Q What is that relationship?

A Generally speaking, it would indicate that

anywhere from the ratio of dissolved to particulate form

of PCB, it would vary anywhere from 100 micrograms per

liter dissolved form to 1 microgram per kilogram particulate

form up to maybe a thousand micrograms per liter dissolved

to 1 microgram per kilogram particulate.

| ho1 |_. Urtwn
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Q Would I be correct in assuming that if you had

your preferences both factors would be measured at all

measuring stations and doing all samples in the water?

A Yes, it would have been good to have as many

of those measurements as possible. It is rather diffi-

cult and time consuming in addition to the sampling

program to carry out analyses of all different forms.

Q Those differences in measurements do become

important, do they not, when you start talking about

food chain uptake and bioaccumulation?

A That is correct, they do.

Q And the reason is because the mechanism of

bioaccumulation and intake into the food chain differs

depending on whether you are talking about PCB in a

particulate matter or in a dissolved form, is that

correct?

A That is correct.

Q I suspect we will get to that when we get to

that section.

On your figures, if there is no other

indication, what are we to assume when there is a reference

to PCB in the water that you are referring to in your

charts?

A It would be noted on the figures whether it is
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total or particulate/dissolved .

Q For example, on Figure 13, where is the

indication?

A That would be on the left-hand scale indicating

total PCD .

Q As compared to Figure 16 , is that correct?

A Yes, 16 indicates particulate PCBs .

Q Am I to understand that on Figure 16, all of

those samples were taken by Cranbrook?

A I believe so, yes.

Q And they are consistent with your earlier

testimony that they were the only ones that measured the

differences between dissolved and particulate, is that

right?

A I might stand corrected there. As I recall,

EPA in some of their samplings might also have done

particulate/dissolved. In the daily samples indicated

back here though, as I recall, that was all total.

Q Is there anything in your report that can tell

you what the answer to that question was, whether in

fact EPA also did samples?

A No, there is nothing in the report I can think

of that would indicate that.

Q So your best recollection is Cranbrook did it

T-C'' L
/— r i c*t ' i n> i\ <:-••• <••-•< ^~c-." "".d Keporter

31? -



Thomann - direct 525

and maybe EPA took some other samples, too, but you

can't tell for sure?

A My best recollection is that EPA did do some

particulate and dissolved and Cranbrook did some also. ~

Q Were those which the EPA did, were they done

at your request?

A Generally as part of our early discussions

in formulating some of the sampling here, I did request

that some measurements, dissolved measurements and

particulate measurements be made.

Q How v/ould we go about using your report to

identify those EPA samples that did measure both dissolved

and particulate PCB in the water?

A I think probably the best of my recollection,

the data shown on Figure 16, the best of my recollection,

would be EPA data .

Q Not Cranbrook?

A And not Cranbrook . And the data shown the

beginning on Figure 19 would be Cranbrook.

Q How about on Figure 18?
•

A I believe that is Cranbrook data.

Q Did Cranbrook just come out and sample for

two days?

A No, I think they had several collections.

L l
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The days are indicated here or some of the illustrations

of the trends in the data during one of their surveys/

and I think later on there were some data shown for one

of the later surveys.

Q I don't want to get ahead of ourselves in this

report, but what is the point of doing a chart that shows

two days' worth of data such as Figure 18, Figure 19,

Figure 20 and so on?

A Oh, Cranbrook in their work fractionated the

particulate form in several size classes so that that

data provided information on the different size frac-

tions of PCBs that would be adhered to different classes

of solids .

Q What do you mean by different sized fractions

of PCBs?

A On Page 31, the five classes that we measured

are shown in the top of that page. It was a successive

filtration of samples across different size filters.

Q These are sizes of what?

A Those sizes are filter sizes so that Size 1

would be all particulate matter captured on the filter

with a size greater than 74 microns.

Q But what you are measuring is particulate matter?

A Particulate size, yes.

1 Kei> [_• U^"
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Q Go ahead.

A Size 2 would be all particulate PCBs that were

caught on filters, and the next class size of filters

so they represent PCBs on particulies between 37 microns

and 74 microns , and so on down to anything less than

.7 micron filter was considered dissolved.

Q It was in effect considered not to be a

particulate matter?

A That is correct.

Q I think you are answering my question which

is why would it be necessary to do a graph that only

had two days' worth of sampling such as Figures 18 and

19 , is that correct?

A That is correct.

Q And your answer is this is simply designed to

show for those two days the five sizes of particulate?

A That is correct, that the distribution of the

particulate solids and PCBs that are shown from Figures

18 all the way through Figure 24 are reflections of

distribution of PCBs on different size classes.

Q That led to what conclusion?

A The ultimate conclusion as I mentioned yester-

day on Figure 24 was that on the basis of that information,

it was not possible to determine whether there was any
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significant difference between PCBs on the different

size classes; that the partitioning did not seem to be

particularly sensitive to the size class.

Q The partition did not?

A Yes. The partitioning, as I mentioned yes-

terday, and the purpose of these data were to determine

whether PCD would selectively partition onto finer size

classes as opposed to the coarser solids .

Q Not as to the matter of whether it would seek

or adsorb more easily to a particular type of material,

but simply all materials on the basis of size, is that

correct?

A That's correct, yes.

Q Would it be fair to say on the basis of these

graphs which were done on those two days ' worth of

samples that you concluded there was not a significant

difference between size and therefore you didn't need

to continue having different data being analyzed for

particulate matter based on size?

A That is correct.

Q I take it you also concluded that if the data

showed that for two days, it would generally show it for

a whole year?

A Yes, on the basis of that data, that was an

TU L U^"
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assumption that was made. It would be a good assumption

over a period of time.

Q You say on Section 5:

"As with the analysis of the sediment PCB

data, the wide variability in the data makes precise

definition of water column concentrations difficult.

This can have significance when attempting to estimate

the quantity of PCBs which is presently being discharged

from the Harbor to Lake Michigan."

What does that mean, the first part of it?

I understand what the second sentence means, but what

does the first sentence mean?

A What that means is that the analysis of the

data has to recognize that we are not talking about a

specification of PCB in the water column that is known

with a high degree of certainty and perhaps in an

analogous way to a specification of air temperature

which you can measure rather consistently and with a

high degree of accuracy and precision.

As a consequence because there is vari-

ability in the data, there is variability in the physical,

the chemical mechanisms that are existing in the Harbor;

one really concludes or one really determines that the

best one can do is think in terms of primarily order of

L U^n
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magnitude type estimates .

Q That is one of the things we discussed yes-

terday which is what your overall model is basically,

an order of magnitude?

A Yes .

Q Figures 13, 14, 15 and I guess 16, do they

apply or do they relate to data for the total water

column at those locations?

A I believe that is just surface samples. Is

that what you mean, top and bottom?

Q Yes .

A I believe those are surface samples.

Q Why was that done?

A Again, an attempt to compromising the require-

ments, budgetary restraint requirements of the sampling

program with the need to obtain some information on

what the PCB distribution was in the Harbor.

Q The best way to do it would be to take a

sample at the top of the water column and a sample at

the bottom of the water column to see if there is either

a consistency of PCB finding or attempt an average?

A Yes, there were some top and bottom samples

taken by Cranbrook and some of that information is shown

in later figures .

Tl-e*. L LM»n

51? -



Thomann - direct 531

Q How many samples did they take, top and bottom?

A Again, I would have to check, but the Figure

18, for example, shows the variability on top and bottom.

I think we discussed this during my first

few days of deposition, the ranges there are indicative

of the ranges on top and bottom.

Q Does Figure 18 indicate for Station L4 that

there was not a top and bottom taken?"

A That is correct.

Q Does it also indicate that for Station H2,

there was not a top and bottom taken as to total PCBs?

A It may have been taken but there may have

been some difficulty in the analysis of that particular

sample .

Q The same for H7 with regard to total PCB?

A That is correct.

Q I take it the same for L6 with regard to

particulate PCB?

A Yes .

Q In L6 there is no indication at all of the

total PCB.

A Yes. There may have been a problem with that

sample.

Q What was the methodology you used in preparing
I r-icr" I_. v_Jrbein
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these charts when there was a problem with the samples?

It appeared to me what you would do is throw out the

sample you had the problem with and leave the others

from the same place, is that correct?

A No . I think what would happen, there would

not be an indication of the total obtained in the labor-

atory for that particular sample. That would be one

instance where there was no reported total given, for

one reason or another. That would be a function of the

laboratory .

Q On Figure 18, which data point is the top and

which is the bottom?

A You can't tell from that figure. I would have

to go back and check the specifics of the individual

sample .

Q That would be on the Cranbrook samples that

were given to you?

A Yes .

Q Did you determine that in fact they are con-

sistently depicted on this chart; that is to say, in

each and every instance the top is always the top or

the top is always the bottom one?

A Not necessarily, no. It is just to indicate,

the purpose is just to indicate the range. The purpose
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is to look at the top and bottom samples to determine as

to whether there was any significant difference between

top and bottom and we did not find any such significant

difference.

The range is indicated there and the

range is indicated in the solids concentrations with

only one exception, a specific period indicated that

the top and bottom differences were not significant.

Q Is that what Figure 18 says to you, that the

ranges are not significant?

A That is correct, yes. That is a logarithmic

scale on the right-hand side.

Q On Figure 18 with regard to the indication for

particulate PCB at 111, can you tell me what that range is?

A It looks like about .02 to maybe .05 micrograms

per liter.

Q How about on H2?

A About .08 to maybe .5 micrograms per liter.

Q Your concept in a chart such as this as to

what would be a significant range depends on where it

appears in the graph, is that correct?

A Yes .

Q A very small distance on a graph such as this

on the hundred range is a heck of a lot of difference than
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the .01 range, isn't it?

A -No. The whole point of plotting it logarithmic-

ally is the scale differences there are logarithmically

constant.

Q How many orders of magnitude are there in
v

H2 and H7 then for particulate PCBs?

A One order of magnitude.

Q How about H7?

A Less than a half.

Q How wide a range would you need before you

reached the obvious conclusion; mainly that there is a

significant difference between top and bottom?

A I would probably look for differences that

would have concentrations in the inner part of the Harbor

comparable to concentrations in the outer part of the

Harbor so that, for example, I would be looking for

concentrations on the order of maybe two or three orders

of magnitude different from tup to bottom before I would

consistently think in terms of a strong vertical stratifi

cation.

Q Does it matter how deep the Harbor is in con-

nection with your last answer?

A Whether vertical stratification is occurring,

yes, it does matter.
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Q How does that relate, whether vertical strati-

fication is taking place and which then would impact

onto whether you feel there is a significant difference

between top and bottom? How deep does that body of

water have to be or how does the depth of the water at

a particular point relate to whether there appears to

be vertical stratification taking place?

A Vertical stratification can-take place in

relatively shallow bodies of water as well as relatively

deep bodies of water, depending on a number of physical

characteristics of the water body itself.

So there is not any set depth over which,

for harbor systems like this or for lake systems such

as Lake Michigan, there is no set depths over which any-

one would necessarily conclude there is or is not

s tratification.

However, in general as the depth of water

gets more shallow, shallow in lakes, for example, one

would expect them to be more wind-stirred and less sub-

ject to stratification.

Q Less subject to --

A Yes .

Q Therefore, a smaller indication of difference

in a smaller, shallower part would lead you to believe

I ^d' |_ l_Jro<an

j________________________________________________________ (%•• " •** S'-0'''rl'>~a' Reporter _

P.- .-,0. II!."-.'

51? - 78?-35i?



Thomann - direct 536

there is a significant difference between top and bottom,

correct?

A smaller difference, smaller variability in

the top and bottom, is that correct?

A Correct.

Q And a smaller difference, smaller variability

in the top and bottom of a shallower area would be

cause for concern in connection with this kind of a

figure than in a deeper area?

A Smaller compared to what, to a deeper area?

Q Yes. The same difference, the same amount of

difference in a deep area and a shallow area would cause

you more of a feeling there was stratification taking

place in a shallow area than it would in deeper area?

A No, not necessarily. If it is the same dif-

ference, it is a difference of micrograms per liter in

deep water and shallow water and that does not necessarily

mean I get more concerned about stratification in shallower

water .

I would be looking for rather substantial

differences between top and bottom, substantial being

solids concentrations, for example, in the top of maybe

5 milligrams per meter and maybe at the bottom, 50 and

100; that stratification.
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Q Is it your opinion that you have sufficient

data to reacn the conclusion that apparently you reached

on the basis of Figure 18 that there is not a significant

difference in Waukeoan Harbor between PCBs at top and

bottom?

A I think we discussed that there are occasions

when there is apparent stratification between top and

bottom. Some of that issue is discussed relative to

Figure 21.

Q You did not reach the conclusion that there

is not a significant difference between PCB concentrations

at the top of the water in Waukegan Harbor from what it

is at the bottom, is that correct?

A I did not reach the conclusion that there is

not any difference?

That means I have reached a conclusion

for purposes of this analysis that a vertically well

mixed harbor is a good assumption. That is what I

assumed.

Q What does that mean, that you concluded that

there was a significant difference between the amount of

PCBs at the top of the water from what was being recorded

at the bottom of the water, is that correct?

There was a significant difference or there

I i or- l_ IJrtxin



Thomann - direct 538

wasn ' t ?

A There wasn't a significant difference so that

I proceeded with the analysis assuming —

Q About five minutes ago that is the question I"

asked you and you pointed me to Figure 24 and said there

was some. You concluded on the basis of your work there

was not a significant difference --

A That's correct.

Q — between samples taken at the top and samples

taken at the bottom.

A Correct.

Q But you did have an exception to that.

A Yes .

Q How did you get rid of that exception in your

mind? That was Figure 21?

A Figure 21; simply assumed that for purposes of

this analys is, which as I mentioned several times is an

order of magnitude framework, we were interested in

describing to the nearest magnitude what the flux is

that vertically stratifying the Harbor would not result

in any significant change in estimating the flux to order

of magni tude .

Q We will go back to where I was originally.

Based on Figure 18, did you feel you had
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sufficient data to reach the conclusion there was not

a significant difference of the amount of PCBs at the

top and the amount of PCDs at the bottom of Waukegan

Harbor?

A Yes, I did.

Q Had .you in the past done a study where you used

these five sizes of particulate matter in classifying

PCBs?

A I had not done the study directly, but have

been involved in a valuation of PCB mass balance in

Saginaw Bay where the size classes had been used for

differentiating PCBs on different size classes.

Q What was the result of that study with regard

to the adherence of PCBs to various sized particles?

A To the best of my recollection, I have not

yet seen all of that data so I have not analyzed that

data which is still being produced across the size classes,

so I can't really answer whether there is any significant

partitioning in Saginaw Bay in some of the size classes

as opposed to Waukegan Harbor.

Q Have you seen any preliminary results on that

question?

A I have seen some preliminary results about a

year or longer back and I don't recall. To the best of
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my recollection, it was not anything significant, but I

don't recall v/hether there was a marked difference between

size class es .

Q You don't remember whether it was consistent

with what you found here or inconsistent?

A No, I don't remember.

Q In the literature are there indications that

there would be differences in PCB adsorption based on

the size of the particulate matter?

A Yes . The literature appears to indicate that

there are some differences, might be related as noted in

the literature to fine particulate organic material ad-

sorbing PCBs more preferentially than the larger salmon

sizes .

Q Are there also articles in the literature

indicating that PCBs would more likely adhere to certain

substances as opposed to other, not based on size but

based on chemical makeup of the particulate matter?

A Yes. As I indicated, organics, fatty organics

as opposed to sand particles.

Q Was any attempt made in connection with this

project to determine what type of particulate matter you

would be dealing with in Waukegan Harbor?

A No .
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Q Why?

A Again, for purposes of this analysis and given

the information on the distribution or the size class

and the variability in the data itself, that would be

nice to have, but not necessarily add any substantive

structure to the analysis.

Q It wouldn't add substantive structure to the

analysis?

What does that mean?

A That means that it wouldn't necessarily

strengthen the analysis framework by having some split

of PCB across the different types of particulate matter.

We are calculating the flux across suspended solids as

collected in the Harbor; those suspended solids being

an integral of all particulate matter.

Q Did you make any assumption as to whether the

particulate matter in Waukegan Harbor is homogenous?

A Homogenous in what sense?

Q In the sense that it is basically the same

type of substance, whether organic, inorganic, sand,

dirt, whatever?

A No, we did not.

Q You made no assumption either way?

A No. I took the suspended solids as measured
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as the measure of solids in suspended particulates in

the Harbor .

Q With respect to the Ditch, we have Figure 25.

Do you know who collected these data?

A I believe the discharge data were collected by

U.S. Geological Survey as part of their gauging station

and the suspended solids and PCBs were obtained by EPA.

Q Can you tell me why the bottom two charts,

there is no data earlier — what is this, the bottom?

A That is March, April, May, June, July, August,

September, October. Those are dates.

Q Why do you have a graph that contains informa-

tion earlier than June for two of the graphs but no

information for March, April and May?

The bottom two graphs, do they contain

sufficient data for you to form any conclusions?

A Yes , they do .

Q Can you tell me why there are only earlier

than June on those bottom two graphs , only two data

points?

A No, I cannot tell you specifically. It is

probably a function of the sampling requirements or

sampling program.

Q That gives you kind of an unusual set of data,

TU- L 1>U
:-iS— «.- L'C'!l
r"- ... I!'.., '•'•"">!>



Thomann - direct 543

doesn't it, those two charts?

A You mean the suspended solids and the total

PCB?

Q Yes .

A Well, it indicates that the data are variable

again, but the order of magnitude is of particular interest,

was of particular interest to me because it was, as you

can see, concentrations on the order of maybe five to

30 micrograms per liter total PCBs which are an order

of magnitude higher, approximately an order of magnitude

higher than the highest concentrations in the Harbor.

Q If you were analyzing that kind of data as a

mathematician, you would throw out those indications of

30, wouldn't you?

A Not necessarily.

Q Would you question anybody about that data,

the accuracy of that data?

A No.

Q Did you ask anybody why there was no information

there for mid-April, May, early June?

A No.

Q Doesn't that call into question the whole

reliance on the two data points in March and April?

A No .

T^ L Urbn
C«---""'J S'-c-i'-"- J Report,,-

'

31? -



Thomann - d i rec t 544

Q What kind of a program, sampling program, is

displayed there by the bottom two graphs?

A It indicates there were samples collected at

various intervals over approximately an eight-month

period and an attempt to describe the overall level of

PCBs and suspended solids.

Q Is that a proper scientific way to do samples,

to go off at several scientific intervals without any

apparent sequence?

A It is a pretty regular sequence beginning in

June that was followed. The period through about June,

mid-April to the beginning of June, I indicated I do

not know why samples were not taken then.

Q Did you ever ask anybody?

A No.

Q When you got that data and you got this figure

set up in draft form and you were ready to submit it,

did you look at it and say that looks like kind of a

funny collection of data?

A Not at all because I am very familiar with all

of the difficulty in collecting data of this type and

there might have been a great number of reasons why it

was not collected.

Q What did you do to ensure that the information
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was correct as to those two points in the end of March

or April?

A I relied on the assurance of the laboratory

that that is an accurate determination.

Q What laboratory?

A As I said, I believe this is EPA. These were

conducted by the EPA Regional Laboratory, I believe.

Q I take it that you received. some assurance

from that laboratory that they were accurate. Lab

assurance is a term of art, isn't it?

A Pardon me?

Q Isn't lab assurance a term of art in your

business?

A By term of art, you mean something that it

rigorous, something that --

Q Something that has a particular meaning over

and above the English meaning of words.

A Yes. The assurance was qualitatively given.

It was not given in a rigorous form. I was aware of

the work in terms of quality assurance that was going

on in the EPA Regional Laboratory by my discussions,

sitting in on various meetings, so to that degree, the

assurance was passed on to me.

Q Orally?
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A Orally , yes .

Q By whom?

A I don't recall. It would be by people at EPA

and at the various meetings that I attended.

Q Is it your practice to question any of the

data that you received from EPA in connection with a

study such as this?

A Yes, I would question data occasionally if,

as I mentioned several times already in my testimony, if

for one reason or another the data looked out of line.

Q This data did not look out of line to you at

all, did it/ particularly the two readings taken: One

at the end of March and one at the beginning of April,

followed by no readings at all, the end of April; no

readings in May and no readings in early June.

That didn't look out of line to you?

A No, not necessarily. It didn't ring any bells

Q No, don't tell me not necessarily. Did it

or didn't it look out of line to you?

A Didn't.

Q If I read this chart correctly, you have a

discharge there on the second box and for the end of

March you have a discharge of above 4 . What does that

| indicate? Is that cubic feet per second?
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A That is correct.

Q According to this chart, that would produce

suspended solids at 57, is that correct?

A That is correct.

Q And total PCB concentration, is that what it

is --

A That's correct.

Q That is at 30?

A That is correct.

Q Then if we move over to the end of July, we

have discharge higher than 4 cubic feet per second, right?

A Yes .

Q You have about four instances there?

A That is correct.

Q In those instances, you have suspended solids

readings that are no higher than 14, is that right?

A That is correct.

Q And total PCB concentrations look to me to be

no higher than 9, 8, 7 --

A There is a 10 in there, too.

Q No, I beg to differ with you. If you look at

that that 10 is in June. We are talking now about August,

is that right?

A Yes , right .
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Q So the PCS readings for those high discharges

are 9 or less .

How do you look at that data and say that

that data holds together? Can you explain that?

A Well, it could be a number of reasons. One

is that the flushing of the Ditch had already occurred,

that the past history of the Ditch is very important

in terms of suspended solids, resuspension and PCBs

within a period of several days . There are potentially

different regions of scour and deposition. We alluded

to that earlier in our discussion, so that there might

be a variety of reasons why concentration would vary

by a factor of roughly 3 for a system of this type.

Q Is one of the possibilities that the readings

are in error in March and April as well, the reading

as to suspended solids and total PCB with their con-

centration?

A There is always the possibility of error in

the analyses. Suspended solids, however, are fairly

straightforward measurements, not terribly difficult to

measure. So I wouldn't necessarily conclude that 57 and

50 milligrams suspended solids are in error, just because

they differ from the later months where the solids are

no greater than 10 .
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Q The purpose of these graphs is to try and see

whether there is a relationship between discharge

precipitation and the readings as to suspended solids

and total PCB concentrations , is that right?

A That is partly, yes.

Q Would you conclude there is no such relation-

ship?

A No, I would conclude that there is a relation-

ship between PCBs , suspended solids and discharge ; not

a strong relationship, but one that does appear to be

reflected by the data.

Q What way does the data reflect that?

A In the sense there are some indications that

as the flow increases, the suspended solids increases.

The variability in the PCBs, however, is fairly great

so it is difficult from that data to tell whether the

PCBs are markedly varied as a function of degree with

the March and April ones .

Q When you say that the past history of the Ditch

is important for analyzing the suspended solids and total

PCB concentrations , that would cause you to wonder what

the situation was prior to March and April/ is that

right, those two readings?

A Yes, and as you can see, there was some rainfall
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prior to the first sampling period there with apparently

no runoff. Then a sharp increase in runoff beginning

in the end of March.

Q Would you also agree with me that reviewing

this data, it probably is insufficient data to form any

conclusion as to whether there is a statistically sig-

nificant relationship between precipitation, discharge

and total PCB concentration?

A I think between precipitation and discharge,

one can make some assessments in the sense that precipi-

tation eventually results in some discharge.

Q We probably could have made that without even

looking at that chart, is that right?

A Right.

Q I agree with that, but with regard to the

effect of precipitation and/or discharge and total PCB

concentrations as shown on Figure 25, would you agree

with me that that is insufficient data to form any

statistically significant conclusions?

A It would be difficult to abstract them, yes.

Q Page 39, you say:

"It has also been noted... that during

some storm events there is no net discharge for the

Ditch due to backwater condition at the mouth."
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What does that indicate?

A It has been reported that in between rainfalls

and in between various meteorological events, there is

a tendency for the Ditch to close off at the mouth

between the Ditch and the Lake and that other times the

Lake may back up into the Ditch as a consequence. It

is difficult as USGS indicated to measure the net flow

out the Ditch during the summer rainfall period because

of exchanges with the Lake.

Q That very note you have there is with reference

to the March 1979 storm event, isn't it?

A No, I don't think so. March of '79, March 30,

'79 event is summarized rather extensively on the next

figure, Figure 36, where the discharge was measured at

the downstream gauge.

Q When was it, is it Noehre and Gray from USGS?

A Yes .

Q Do you know when they made their study with

respect to the Ditch and storm conditions?

A Yes, that was this period March to October.

Q Figure 19, what is being graphed here? Is

this Size 2, and what are the parentheses?

A I believe that is the bottom.

That is the bottom.
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Q Versus the top?

A Yes, for a specific size class of suspended

solids .

Q This again, top of the water versus bottom or

grab sample of suspended solids?

A Yes .

Q I take it the same for the next figure, Figure

20?

A Yes .

Q Does Figure 20 indicate that the amount of

suspended solids is higher farther away from the mouth

of the Harbor?

A Yes . The suspended solids generally has or

occasionally has a peak as indicated in that data into

the Harbor.

Q ' Is that verified by the other samples you did

on suspended solids?

A In general when you average the suspended

solids over a period of time, the suspended solids in

the Harbor tend to be less generally than out in the

Lake .

Q What is the difference between Figure 20 and

Figure 21?

A Figure 21 is a different period. It is about
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a month later, it is indicated up on the top.

Q What about Class 3 . Was that done separately?

A Yes. It just isn't indicated here.

Q Why not?

A Just to keep the number of illustrations to

the point, the illustrations show the general trends.

Size Class 3, as I recall, shows a similar kind of

picture .

Q You have a chart for Class Size 2. You have

two charts for Class Size 4 and in order to keep the

number down, you didn't put one in for No. 3, is that

correct, or was the data insufficient?

A Just to show for Size Class 4, a different

month. These are illustrative charts, just to show

Size Class 4 between one month and another month.

Q Is there any significant difference?

A Not significant in my mind.

Q On Figure 22, why is the research of Size

Class 3 at the top instead of included with 1 and 2?

A I think just strictly for plotting purposes

so you don't get confused looking at a variety of dif-

ferent numbers.

Q How about Figure 23, what does that depict?

A That depicts the variation in dissolved fraction
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of less than 7 microns and fourth size class.

Again, what I was looking for here was

the general trend indicating that the concentrations

from the inner Harbor to the outer Harbor followed the -

general trends independent of size class.

Q So^Figure 19, 20 and 21 are studies of suspended

solids. Figure 22 is a study of FCB concentration, is

that right?

A That's correct.

Q In the water or on suspended solids?

A On the suspended solids in the water.

Q Does that prove to be a reasonable correlation

simply to the other graphs which simply showed where

there are suspended solids, you will have some PCBs?

A No. The PCBs, of course, are responding to

other mechanisms than just the suspended solids.

Q I know, but is there a correlation is my

question between Figures 19, 20 and 21?

A Again, the correlation only in the sense there

are some suspended solids there that can adsorb PCBs.

The PCB profile itself will depend on other mechanisms,

so that even though the PCBs and the suspended solids

may show different trends, that is clearly because the

PCBs are being influenced by other external forces than
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just suspended solids.

Q My question is simply whether they do show

different trends or whether they are consistent?

A They show different trends for very good

reasons .

Q How do they show different trends, again com-

paring Figure 22 to the three preceding figures?

A If we take Figure 22 and look at the Size Class

2, for example, we can see maximum concentrations of PCBs

in Size Class 2 in the upper innermost Harbor as opposed

to relatively little change in the suspended solids over

the length of the Harbor.

So there is a gradient of PCBs with

relatively little gradient in suspended solids .

MR. HYNES : You are comparing Figure 22 with

Figure 19?

THE WITNESS: Oh, I'm sorry, that's right. Figure

22 with 19 .

MR. HYNES: I just want to make sure.

BY MR. POPE:

Q On Figure 23, where are the readings for

Class 5 size suspended solids?

A Class 5 is really the dissolved, is less than

. 7 microns .

TU.. L Û "0
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Q What is the point of Figure 24?

A 24 was to recast the data for this particular

survey, June 26 to June 28, and now plotting on the

lower graph the left-hand axis indicates the PCBs in

reference to 2 grams of solids. All the preceding ones

were with reference to micrograms per PCB per liter of

water .

Below Figure 24 illustrates the trends

in adsorbed PCBs on a particulate solids basis, so the

units there are micrograms of PCB per gram of dry solids .

So it is a different measure of the PCB distribution.

You notice the numbers are now substantially

different because the reference point has changed to

grams of dry solids.

Again, however, the trend is several

orders of magnitude decline from the inner Harbor to

the outer Harbor.

The upper chart was the chart I mentioned

yesterday which was the partition coefficient for the

two size classes and it was information of that type

that led us to conclude that we could go with one size

class .

Q In doing Figure 24, did you determine that

you wanted only to enlist the Size 2 and 4?
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A Yes . No particular reason other than to

illustrate, again, the relative, the lack of any sig-

nificant difference between the adsorbed particulate

PCB across the size class.

Q Did you determine that 2 and 4 would depict

your point better than the other ones?

A Not necessarily, no. I chose those. Again,

I would have to check and ensure myself that there was

sufficient data in Size Class 1 for this survey period,

but that covered, Nos . 2 and 4 covered fairly wide range

of size classes from .7 to 74 microns. That is two

orders of magnitude difference in size class.

Q Is that a good thing from your point of view,

the fact that it covered a wide range?

A That is a good thing.

Q Why?

A Because it shows that the partition coefficient

in the top part of this figure did not vary markedly

over that range .

I would have looked for differences of

order of magnitude in the partition coefficient and

then we would have split the analysis up into different

size classes .

Q Were these taken from the six Harbor weekly
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sampling points?

A No, these were the Cranbrook surveys where

they did the filtrations.

Q Why are there only six thai are taken from

the Harbor?

A Those were the stations at which data were

reported where I could make these calculations and

they are a clear indication of the trend.

Q Page 39, you said:

"During rain events, the flow, however,

was apparently estimated over a long term average period,"

and a certain equation.

Who did that?

A This particular relationship here, the formula

indicated on Page 39 is a rather common formula relating

rainfall to the water runoff .

Q Where did you get it?

A That would be a standard formula in most

hydrology textbooks.

Q What do you mean that the flow was apparently

estimated over a long term average period by you, esti-

mated by you?
i

A No, that the flow itself was measured by the

USGS. We then took those neasurements to estimate the
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relationship between the rainfall and the runoff.

Q What was the purpose of doing that calculation?

A It was ultimately to relate or to estimate the

flow that would occur under certain types of rainfall ,

events .

Q Then was it your intention to go and calculate

what the average rainfall was in the Waukegan area,

measure that times your formula?

A The intention was to work with some average

conditions as well as various extreme events in the

hydrologic sense that may occur in terms of rainfall

and then use that relationship to estimate the discharge.

Q Were you using that formula to measure what

the discharge would be on an average basis when you

actually had data for what the discharge was?

A Yes . The data was used to relate rainfall and

runoff to estimate the runoff coefficient which is the

Coefficient C in that expression. That is explained in

the next paragraph after that.

Q But the overall point of the formula is to

reach what, flow?

A We use the formula in two ways: First with

the observed data on rainfall and runoff, estimate the

coefficient of Runoff C. Then with that coefficient of
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runoff and other rainfall events, estimate what the flow

will be .

Q But the flow is something you have measured,

is that right?

A Yes, and you use that to estimate the runoff

coefficient, but you may not have measured the rainfall

event .

Q What is the point of using the runoff? What

do you --

A Because each local area may have different

runoff pattern depending on its drainage characteristics.

Q Is there any assumption in the use of a formula

like that about ground water located for a particular

stream, for example, or body of water?

A Yes . That formula is called the rationale

formula and it is a formula that does not attempt ex-

plicitly to include all of the ramifications of rainfall

and runoff for a specific area such as ground water.

Coefficient C is an empirically derived

coefficient from data and as such is considered to

represent all of the local characteristics of a particular

runoff .

Q But is it empirically derived as to the North

Ditch in Waukegan or is it empirically derived as a
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general number used around the country, around the world?

A In this particular case we empirically derived

a coefficient of .4 for the North Ditch area which means

that 40 percent of the rainfall that appears as a run-

off, 60 percent goes into the ground and is lost by

evaporation or otherwise, on the average.

Q Later in this page, you say:

"From the constancy in the profile and

the low value of the mean suspended solids concentra-

tion, it is reasonable to make a steady state estimate

of the PCB flux."

What does that mean?

A That means if one refers to Figure 25 and

excludes the March and April high runoff events and

high concentrations that for the period June to October,

I assumed that the concentration was approximately

steady as indicated by the range in PCBs from maybe

4 to top 10 micrograms per liter in a solid, 4 to 12,

so for that period, we made an average flux of PCBs

from June to the October period.

Q Is it your opinion that that data on Figure

25 supports that conclusion and that decision?

A That is correct.

Q In the next paragraph, you take a number and
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then extrapolate it over the entire year. Why do you

feel confident in doing that?

A Measurements were obtained here for the period

June through October . The flux that was indicated there

of less than 1 kilogram, extrapolating that over the

entire year does not markedly alter the order of mag-

nitude estimate and I judged that a sufficient basis

had been established for making an order of magnitude

of the steady state flux of PCBs over the entire year

of 2 kilograms .

Q What empirical data did you look at to make

sure that the numbers that you had for June through

October were proper to extrapolate over a 12-month

period?

A I did not investigate any other empirical

data over this period since that is the extent of the

data that were available to me, so on the basis of that,

I made a judgment and extrapolated.

Q In other words , you did not do anything in

terms of physically analyzing the area in different

months other than when the data was taken to determine

whether an annual figure would make any sense, is that

right?

A I did not extend the data to other months, no.
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Q A final question on your equation. Use of

the C as a runoff coefficient, does that make the

assumption, either extrapolating or implicit, that once

the water goes into tne North Ditch it stays there or

goes into the Lake as opposed to being absorbed into

the ground water?

A No, this relationship was applied to the flow

at the exit end of the Ditch and the runoff coefficient

then is the relationship between the rainfall in the

Ditch area and the exit flow from the Ditch as measured.

Q How does that formula take into account that

you might be analyzing a similarly situated ditch except

it is in a very arid zone, for example?

A Then you would get an entirely different run-

off pattern and the coefficient would change.

Q What would be the empirical part that would

change?

A If you were in a very arid or very sandy soil,

for example, and then a rainfall event occurred, you may

get very minimal flow and the runoff coefficient may be

much less .

Conversely, if you are doing a rainfall

runoff analysis for a parking suburban area that is

heavily covered with asphalt, then the runoff coefficient

:or,r 0̂ 603
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would be very high.

Q How would that manifest itself in the formula?

Where is the input, the empirical data?

A The empirical data is inputted as I , the

rainfall, and Q, the runoff. That equation is then

solved for C., the coefficient.

Q In your equation, what is the Q?

A The runoff, discharge of the North Ditch at

the lower end of the North Ditch.

Q Which number?

A Which number?

Q Do I understand you to put in an empirical

number?

A You put in Q.

Q What is that?

A That is explained at --

A I realize that.

A It is .46 cubic feet per second.

Q That is what you measured?

, A That is correct.

Q The other number you put in was what, A?

A A is the drainage area.

Q What number is that?

A That would be the .11 square miles.

T^er- L
>:^ S^c-.^-J Reporter

C,jtL, !_., 9Jll.9t"«t

.. ..,-,. | !!;«,.« 6f 303
51? - 737-3537



Tiiomann - direct 565

Q That comes from the introduction?

A That comes from the introduction, yes .

Q Then the other number is I, which is the

average rainfall, and that is what?

A .38 inches per day.

Q That was measured by Figure 25?

A That is correct.

Q Would the result that you reached be different

if each of these factors had been extrapolated over an

entire year?

A There would probably be occasions during certain

periods, winter, for example, where the runoff coefficient

might be even higher because of frozen ground, for example

And there might be occasions at other times in the year

where the runoff coefficient would be even lower, again

because of dry periods in between rainfall, so the

ground soaks up any rain that falls .

So there would be a range in runoff co-

efficient. This range in runoff coefficient of .4 is,

as indicated, an estimate given the average data over

that exchange for the time period.

Q And similarly the number might change depending

on what the total rainfall would be for an actual year,

is that right, as opposed to these three months, four
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months ?

A Well, remember now, rainfall that is used here

is the average intensity of rainfall, so it is inches

per day .

Q Yes .

A So for the average storm of .38 inches and

average storm of .46, that is the average that is deter-

mined.

Q Had you measured that for an actual year period

you might have gotten a different number than what you

used?

A It might be different, yes.

Q What was the point of Figure 26?

A Figure 26 was to calculate and display the

variability in PCBs over a specific storm event which

was measured and illustrates the variability in suspended

solids discharged and suspended sediment discharge and

the variations in flow and the variations in PCB .

These data were obtained by the U.S.

Geological Survey, solids and discharge, and the PCBs

were obtained, as I recall, by EPA.

We wanted to estimate what the total mass

of PCBs would have been, total mass of PCBs that exited

from the Ditch during this event, and that is this
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Chart E of Figure 26.

Q But the data was not measured by the same

entity, is that correct? Some of the data was measured

by USGS and some of the other data was measured by U.S. EPA;

namely, the PCB?

A That is correct, yes.

Q Do I understand that this was in effect you

got lucky. There were measurements at the time in

place in a storm and you decided to use that to do

this depiction and make some extrapolations from that?

A Yes, to that degree, yes, one is lucky when

one has some sampling program in place and a transient

event occurs, but our primary point was to estimate for

an event of this type, again, what was the matter of

magnitude for the mass of PCB discharged by this event.

Q Did you make any conclusions on the basis of

that data?

A That total mass of PCB discharged during that

event was as indicated in the chart, 23 pounds.

time?

When did that storm take place in terms of

A March 30.

Q In terms of hours?

A From 1400 hours, which would have been 2:00
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o'clock in the afternoon, about a 10-hour, 8-hour period

Q Does this chart also indicate that in about

five and a half hours the PCB discharge was back down

close to zero?

A PCB discharge, that's correct, yes.

0 Your Page 41 is referring to the North Ditch,

isn't that correct?

A That is correct.

Q Are you assuming in this discussion that the

magnitude of the storm that USGS recorded on March 30

is typical?

A No .

MR. HYNES: Typical of what, typical of storms in

the area?

MR. POPE: No .

BY THE WITNESS:

A It is just a calculation given that storm

event, what is the order of magnitude of the flux.

BY MR. POPE:

Q How many PCBs or what volume of PCB was trans-

ported out of Waukegan Harbor on March 30?

A I don ' t know .

Q Why not?

A There was no measurement available at that time,
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to my knowledge, of the PCBs in the Harbor.

Q Do you have any information as to why measure-

ments were made only in the North Ditch for that period

and not in the Harbor?

A The best of my recollection, this was a study

carried on as a separate study from Waukegan Harbor.

Q What does it mean when you say, "...the

difference in the concentration is a .very strong indi-

cation that any flux of PCB from the mouth to the Lake

must originate from the contaminated sediments of the

sitch (sic) since the flow at the upstream station is

primarily storm water"?

A That means if you look at Figure 26 , you can

see the upstream, the PCD concentration which is plotted

at the open circles is virtually zero and that at the

upstream gauge, if you look at Figure 26A, there is no

PCB coming into the Ditch from upstream. That is what

that statement refers to.

Q I'm sorry, where does it show there is no PCBs

coming from upstream?

A Figure 26C, the open circles.

Q Yes .

A Are associated with the upstream Gauge 5

which is noted in Figure 26A, so a measurement of PCBs
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was taken upstream of the Ditch at the entrance to the

Ditch which are the open circles shown in Figure 26C.

Q Did I understand that this shows suspended

solids were coming into the Ditch?

A That is correct, yes.

Q This would indicate that those suspended solids

that were coming into the Ditch were not contaminated

with PCBs, is that right?

A That's correct.

Q Is that consistent with what you have been

told about the ground surrounding the North Ditch?

A Again, the difference between the concentra-

tion in the upstream input to the Ditch compared to the

concentration of PCDs leaving the Ditch is rather

marked. It doesn't mean that the concentration is zero

entering the Ditch. It simply means the relative con-

tributions are markedly different from the input to the

exit.

Q Were there only two gauges on the North Ditch

at the time?

A No, I believe there were several other gauges

in place. These are the upstream and the downstream

gauges .

Q Did you ever do a draft chart to see what the
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other gauges showed?

A No.

Q Did you ever examine what the other information

was in the other gauges?

A No.

Q Why not?

A Because for our purposes, it was sufficient to

look at the incoming flow and the outgoing flow and

specifically the outgoing flow.

Q How does this event compare to the earlier

figure we talked about?

A Figure 48?

Q Right.

Can you compare results that you have

recorded here on Figure 26 with the data on Figure 48?

A As I indicated yesterday, Figure 48 is a

simulation, so it is not actual data. It is a calcula-

tion.

Q A simulation of a huge storm, is that correct?

A Yes .

Q Larger than the one on March 30?

A That is correct.

Q How much larger?

A The volume of runoff would be, might differ by
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maybe an order of magnitude.

Q Ten times?

A Ten times, yes.

Q This is a simulation, that is, Figure 48?

A Yes .

Q What is the relationship? What are the results

when you compare those two?

A The comparison of simulated-maximum storm-

type event with the event as shown on Figure 26 is that

for this maximum event, the maximum mass that was exited

or discharged from the Ditch, calculated to be dis-

charged from the Ditch to the Lake increased by about

ten times, 3 kilograms.

Q As a practical matter it is probably virtually

impossible to have a storm ten times the magnitude of

the March 30, 1979 event, is that right?

A Not necessarily, no. The discussion of that

is the kind of events that one might have preceding

Figure 48 and if one looks at rainfall statistics, for

example, it is not at all impossible that one could get

events of that type. But it would be a maximum event,

yes .

Q On Figure 26, are you assuming an average

sediment level in the Ditch in terms of PCB content, an

T^efl L- Ur'x*n

-'•' lr-t1..^ Peoorter _



Thomann - direct 573

average PCD content throughout the Ditch?

A No. Figure 26 is a calculation directly from

the observed data of PCBs and suspended solids, so it

just takes the data as is and calculates what the mass.

was that exited out of the Ditch.

Q It doesn't try to make any determination as to

where specifically that mass came from?

A Other than we indicated the. data appear to

indicate it comes from the Ditch itself rather than

external to the Ditch.

MR. HYNES: Mike, at some point are we going to

finish this section?

MR. POPE: Right now.

(Brief recess had.)

BY MR. POPE:

Q Section 6 of your report gets into the

mathematical model and some of your discussion of

various chemical physical phenomena that take place,

is that correct?

A That is correct.

Q This is where the discussion that we got into

earlier on dissolved PCBs versus adsorbed onto particulate

matter, is that correct?

A That is correct.
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Q You say in the middle of the main paragraph

there that:

"At the air-water interface, there are

exchanges of dissolved PCB bet\veen the water column and

the atmosphere. These are believed to be insignificant

on the scale^of Waukegan Harbor, however, and were not

included in the kinetic framework."

Why do you say they are insignificant?

A The relative flux of PCBs exchanged from the

Harbor to the atmosphere under reasonable assumptions

about exchange processes at the air-water interface are

not very large compared to all the other fluxes in the

problem, primarily because of the relatively small

surface area. It is not a very large surface area.

Q What assumptions or principles did you go on

to make that determination, given the surface volume,

that the exchange would be insignificant?

A The assumptions were that the water column was

vertically mixed. The exchange was occurring at the

air-water interface. The exchange coefficient or the

magnitude of the exchange between the water and the

atmosphere was a reasonable estimate of what one would

expect for a system such as Waukegan.

Q What was that?
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A As I recall it, about a meter per day, one

meter per day exchange coefficient.

Q Is this a general --

A Yes .

Q -- principle that you have used in the past?

It was not based on an empirical analysis of measurement

at Waukegan Harbor, is that correct?

A That is correct.

Q On the basis of that one meter per day, what

surface area?

A That is the coefficient that is used and that

then is applied to the surface area of the Harbor.

Q On that basis, you made the datermination that

there was no reason to go any further in studying this

as a factor, is that right?

A That is correct, yes.

Q Was that also your feeling with regard to

some of the longer term studies in here?

A That is correct. That is primarily, in this

particular case, determined by, as I said, the relatively

small surface area of the Harbor.

Q A meter per day may not be very much over one

month or one year, but over 25 years it becomes more

significant, is that right?

Reporter
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A No. The meter per day is an exchange co-

efficient that is then applied to the surface area so

that one can estinate the average daily flux from the

Harbor to the atmosphere as a function of the concentra-

tions in the Harbor and in the atmosphere.

That average daily flux as I mentioned

is heavily weighted by the small surface area of the

Harbor.

Q I am correct, am I not, that you did not use

that as a consideration in any part of your report?

A It becomes at least of some consideration when

one attempts to estimate the PCS in a large body of

water such as Lake Michigan.

In our report the discussion of PCBs

resulting in Lake Michigan from discharges to Lake

Michigan did make reference to the possibility that ex-

change of PCBs of the water to the atmosphere may be

significant in the whole Lake Michigan scale.

Q Would you show me where that is, just briefly?

A It would be on Page 100, third paragraph.

Q That factor was used in the preparation of

Figure 60?

A. Figure 59 and Figure 60, yes.

Q Was it calculated in or was it simply used in

| <-C? [_ l̂ JrtxTi
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a qualitative fashion?

A No, it was calculated.

Q At any time you were dealing with the Waukegan

Harbor or the North Ditch, you would deal with --

A I estimated that it was not significant for

the North Ditch or the Waukegan Harbor.

Q In the grid segmentation of Figure 27, am I

correct that you have Slip 3 as a single segment?

A Yes, that is correct.

Q Why was that done?

A That is primarily the balance between computa-

tional number of segments which bears directly on the

size or the length of a computer run and of the gradients

again that one expects in specific areas.

It is a judgment on what would represent

a reasonable computation to capture the gradient in the

observed PCBs .

Q You were aware, were you not, that the first

segment, the No. 1 segment here, contains 95 percent of

PCBs in the Harbor?

A Yes .

Q Were you also aware that Mason and Hanger divided

this up into six segments in order to study it?

A I don't believe they did a model of this type.

_______________________________________————————————_ (7C.., :,„,' Q^.iL ,-J Reporter ————.
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Q I didn't say that. In order to do a model of

concentration in this area, they divided it up into six

segments. Are you aware of that?

A I was aware that they divided it up into smal-ler

segments, yes.

Q Now, you say each segment vertically was con-

sidered completely mixed in the water column. Is that

true as a matter of fact?

A I think we discussed that at some length.

This is an assumption in the model that the indications

are that there are no significant stratifications of

water quality variables .

Q Where?

A Between top and bottom.

Q At the Harbor?

A Yes.

Q But you didn't do it out here in the far outer

reaches of the Harbor, did you?

A No. The purpose for including the reaches

outside the Harbor was to extend the model sufficiently

far into Lake Michigan so that a good boundary condition

could be established.

Q I understand.

A Not necessarily to model the PCBs out to Lake

____________________________________ ____ ____ f~-..,-''.r.l *̂-t,i...rJ Reporter -
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Michigan, per se .

Q You didn't have any information as to whether

the PCB findings would be completely mixed in the water

column in the outlying Lake, did you?

A That's correct. We did not.

Q What was the NOAA chart, No. 14904 that you

used?

A That was as indicated here a chart that was

used for the preparation of the various volumes and

geometry of the segments. That's what it was.

Q Do you know when that was done or what the

effective date of that was?

A No, I don't recall.

Q What information was given you by the U.S.

Corps of Engineers ' charts? Was this something that was

in the Argonne study itself?

A No . I believe that the U.S. Army Corps of

Engineers chart refers to some of the available informa-

tion on soundings that were taken by the Corps of the

lower end of the Harbor for purposes of evaluating

dredging .

Q Was that made available to you by the U.S. EPA?

A Yes .

MR. POPE: Is that something that has been produced,

_
(%-.,." ,J C^ortlv.nJ Reporter
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Mr. Hynes? That sounds like the study. Do you know?

THE WITNESS: I am pretty sure it was.

MR. HYNES: Are they in your notes that were pro-

vided the last time?

THE WITNESS: The package, I'm not quite certain.

BY MR. POPE:

Q Similarly, the Argonne study of 1979, that is

what you have been referring to earlier in the early part

of the report?

A Yes.

Q You say approximately a number of .09. Is that

milligrams?

A Cubic meters per second.

Q "Cubic meters per second, representing the

known cooling water withdrawal from the Harbor..."

When you say known cooling water with-

drawal, what do you mean?

A I think we discussed this yesterday when we

reviewed the 3 cubic feet per second net transport

through the model and that 3 cubic feet per second was

information made available to us as to the amount of

cooling water withdrawn from the Harbor.

Q Does the location of where it was taken from

and where it was put back according to your assumptions

TU L U^n
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matter, or is it the amount of the flow?

A As I mentioned again yesterday, if the flow

had been substantially greater than 3 cfs, it would

matter where it was taken and how much, but 3 cubic

feet per second really doesn't matter all that much in

a calculation.

Q Will you explain to me what the bottom para-

graph on Page 44 is saying?

A This is just to indicate that the way the

calculation was done in the Harbor and in the Ditch is

that a fraction of PCBs adsorbed onto the solids and

? fraction had desorbed from the solids into the dis-

solved phase is considered always to be considered fast

in terms of reactions and so that ratio of particulate

that dissolved is a function only of suspended solids

at the specific location. And that is what is meant

by the local equilibrium assumption, that reaction rates

are considered to be such that relationship between

particulate and dissolved is a known quantity, depending

on the concentration of suspended solids.

Q And you used this formula?

A I used that formula, yes.

Q Is that the same formula you used in your studies

of the Hudson River?

>-- eporter-

C,!!.5iw,l
:<6C603



Thomann - direct 582

A Yes, that is correct.

Q Is it your testimony that for the purposes

you used it here that a river and harbor such as Waukegan

are sufficiently similar to permit you using that

assumption?

A The assumption is such that for purposes of

calculations and situations like Waukegan and the Hudson

and other situations of that type that that is a good

assumption, yes.

Q What is there about the physical characteristics

of Waukegan Harbor that makes it similar to the Hudson

River situation that you studied previously?

A In a sense, this assumption is an assumption

that says around particles in Waukegan Harbor and around

particles in the Hudson River to be interacted between

the dissolved and the particulate would behave according

to this formula, not necessarily giving the same back-

ground, but the formula relationship, the interaction

between dissolved and particulate would follow this

relationship.

Since the solids in the Hudson are dif-

ferent from the solids in Waukegan, then of course, you

would get a different breakdown.

Q When you say that for the mathematical model

T^cc- L U"̂ 1"
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to be a useful tool, it must simulate reality to some

degree of accuracy, that seems like an extremely well

qualified statement. Isn't it true that for a mathe-

matical model to be a useful tool, it must simulate

reality with a great deal of accuracy?

A It depends on what you want to use the model

for. A model used for tracking a highly sensitive orbit

in space would have to be extremely accurate because it

might miss by miles after a period of time. A model

for a situation such as Waukegan Harbor which is then

directed towards describing order of magnitude of flux

would clearly not have to have a comparable degree of

accuracy .

MR. FEATHERSTONE: Would you read that last part?

(Answer read as requested.)

BY MR. POPE:

Q The reference here to the chloride concentration

indicates that there is a large gradient between the

Harbor and the Lake?

A Yes .

Q What is the significance of that?

A That would indicate or would provide at least

a first approximation to what the exchange between the

Harbor and the Lake might be.

T^en L
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Q Why, because there was chloride in the Lake,

you wouldn't be able to tell that there is movement?

Is that your point?

A No, my point is that with higher concentrations

of chloride in the inner Harbor and lower concentrations

at the mouth' of the Harbor, it tends to indicate mixing

between the Harbor and the Lake, the Lake having the

lower chloride concentration.

Q How many readings do you have on chlorides?

A As we discussed the chloride concentrations

that we used to provide the initial estimate of dispersion

are shown on Figure 28 and Figure 29. Those were prin-

cipal chloride values used to calculate the dispersion

exchange .

Q I don't know how many samples this is supposed

to represent. Maybe you can tell me.

A I believe the February 1977 Encotec samples

are grab samples at those locations, single samples, so

those are six samples in February, six samples in April.

Q How do you account for the difference between

the quantities found in February and the quantities

found in April?

A It might very well have been due to a difference

in loading or input of chloride between those two periods.

TU L U4*.n
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We did not, however, investigate that issue in any great

detail. That was not the point of analyzing the chloride

data, per se.

Q To act as an efficient tracer or model calibra-

tion, you have to have some degree of accuracy in your

measurements of chloride, do you not?

A Yes, that is correct.

Q Did you assure yourself you- had sufficient data?

A Again , yes .

Q To act as a valid tracer for calibration?

A Yes .

Q That just means it is a check on your model, is

that correct?

A That's right, yes.

Q V7hy would you expect a similar reaction to

take place between chlorides and PCBs in connection with

mixing in the Lake?

A The assumption underlying the similarity between

the mixing of chlorides and PCBs is that the PCB adsorbed

onto the particulate and dissolved in the water in a

concentration that is traveling with the water in the

same fashion as the chlorides are.

The exchange mechanism then that is part

of the PCB model is assumed to be moving with the water

TU L 1>U
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in the same way that the chlorides and in fact the sus-

pended solids are moving.

Q So there is no reaction in the chemical sense

that is taking place at all. You are just mentioning

something flowing out to the Lake?

A In the chloride concentrations, yes, but not

PCBs . PCB would include dispersion and mixing chloride

dispersion plus the interaction with the sediment and

the exchange process that I just mentioned.

Q As a matter of physical fact, the action of

PCBs would be quite different than the physical action

of chlorides, is that right, in connection with the

moving from the Harbor to the Lake?

A The physical exchange of PCBs from the Harbor

to the Lake include other phenomenon which were included

in the calculation that are not part of the exchange of

chlorides. The purpose of doing the chlorides is to

provide an estimate of the exchange independent of the

PCBs .

Q How much, what do you conclude on the basis of

just looking at the chlorides?

A On the basis of the chloride evaluations and

on the subsequent -- also on the basis of the dye study.

Q Just taking the chlorides.

I netf 1_ Urb^n
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A On the basis of chloride comparisons, we esti-

mated the exchange between the Harbor and the Lake.

Q To be what?

A I just want to make sure I get the right numb.er.

It was equivalent to, as I recall, 120

cubic feet per second exchange flow, 120 cfs, 140 cubic

feet per second.

Q Where is that calculation shown?

A That would not be shown here. That would come

from the calculations from the model itself.

Q Where are the numbers that are the input?

A It is summarized in the conclusions on Page 5.

j Figure 32 shows the depiction of the horizontal exchange.

I MR. FEATHERSTONE: Which figure?

THE WITNESS: 32, and the number is reported again

; on Page 67, 4 cubic meters per second.

| BY MR. POPE:

Q Is that a measurement?

A No, that is a calculation.

Q This item you are using as a tracer or as a

i check on your system, you never did measure, did you,

the amount of chloride movement into the Lake?

A No, that is — I am taking the observed data

and its distribution over the length of the Harbor between
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I

the Harbor and the Lake and applying the principles of

mixing and dispersion between the Harbor and the Lake.

Using that data, one calculates the

exchange flow. This calculation, that flow is not

measured. It is calculated from the chloride data it-

self.

Q The data you had to start with though vas

simply six measurements of chloride co.ntent, each at

different places in the Harbor, is that correct?

A That is correct.

Q It is your testimony that in order to check
I
I the accuracy of your model, you calculated what that

! would mean by way of transport of chlorides into the
i
Lake which was never measured, is that right?

A We did not measure it.

Q Nobody did.

A The exchange processes were not measured as

part of our investigation, but as I understand it and as

I recall, were estimated as well by the Argonne current

studies. This work, however, is independent of that.

Q February of 1977, somebody measured chlorides

at six different ulaces, is that right?

A That ' s correct .

Q If I understand Figure 28 correctly, two of

i r>.: ..} r>,.,,-».e,
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0 Just on the basis of those 12 samples taken

in 1977, you calculated the probability of movement of

chlorides out into the Lake, is that right?

A I didn't calculate any probability at all. I

calculated the dispersional flux of water between the

Lake and the Harbor on the basis of that data and that

is the 4 cubic meters per second exchange flow.

Q But no one ever measured chlorides going into

the Lake, did they?

A But these chlorides are a reflection of the

interaction between the Harbor and the Lake.

Q That is your conclusion. That is not a measure-

ment, is that right?

A But the measurements themselves indicate that.

Q Because there is a difference in one place

1 to the other?
iI
' A That is correct.

Q You don't knovr if there was the same amount

of chloride put in one place and they moved from one

place to the other?

j A What I am saying is the gradient of chlorides
I
is indicative of the fact that there is some exchange of

low chloride water from the Lake into the Harbor.

Q Why is that? Why is the gradient indicative of

] r •-. > I _ i rrvn
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anything? If you don't know why the chloride was there,

you don't know how it got there, nor do you knov: how

much was put in the Harbor. Why is the gradient itself

indicative of some action?

A Because we know that the chloride concentrations

in the Lake are on the order of 5 to 10 milligrams per

liter .

Q When?

A Virtually all the time.

Q How about February of '77. Does anybody know

what the samples would have shown in the Lake as to

chlorides then?

A The chloride concentration in the open lake

water doesn't change markedly at all. It changes only

over periods of years.

Q Go ahead. You are explaining why the gradient

itself indicates to you that exchange between the Lake

and the Harbor .

A Because with low concentrations of chlorides

in the Lake and higher concentrations of chlorides in

the Harbor itself, inner portions of the Harbor, the

gradient indicates some mixing between the Harbor and

the Lake .

It is like a dilution of the higher chloride

T!-o-. L 1>U
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concentrations in the inner reaches of the Harbor.

Q Did you assume that there was one source of

chlorides to the Harbor?

A The way this calculation was done as we indi--

cated in the text, was to put an amount of chlorides

load into the upper end of the Harbor to fix the concen-

tration in the inner Harbor, fix the concentraion in

the Lake and then adjust the dispersion coefficient

between the two to get the gradient.

Q You assumed that there had not been a selective

or a different form of amount of chlorides added at

various places in the Harbor?

A That's correct. We just loaded it up in one

place .

Q Had the chloride come into the Harbor other

than in one place, your conclusions would be different?

A There may be some changes in the dispersion

coefficient, right.

Q What we have just said with respect to February

of '77 is also true as to April of '77, is that right?

A Yes .

Q That was one-half of your attempt to check your

model for accuracy, is that right, and the other one was

the dye study?

__ ______ (-„.. :„.] QLC..: ..j peco,»,,. ._
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A This was all within the context of calibrating

the model to determine the dispersional flux. That was

then used in the PCBs .

Yes, that is one-half of it.

Q Is the dye release study a more valuable way

of studying the calibration of the model?

A From the point of view of describing the dis-

persion of flux, it is an analysis for which relatively

fewer assumptions have to be made than for the chloride

analys is .

The load specifically in the case of dye

is known. The physics of the problem are known more

specifically. We know the source of the dye. It was

dumped in.

Q Does that constitute an affirmative answer to

my question that it therefore makes it a better tool to

calibrate?

A I would say so, yes.

Q Did you give consideration to putting a known

amount of chloride into the Harbor in 1977 when you were

beginning work on this project as a means of calibrating?

A I didn't begin work on this in 1977.

Q I am sorry , 1979 .

A No. The principal tracer that was considered

C,~
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for the calibration of dispersion was the dye.

Q The chloride was an extra matter that you found

some use because it was available?

A That is correct.

Q I guess that is what you mean v/hen you say

because of the arbitrary nature of the loading used in

the chloride calibrations, arbitrary meaning you don't

know what they were?

A Yes, that's correct.

Q That's when you made a further reference, that

is the dye release.

How much dye was put in?

A 238 grams was discharged.

Q How much of that went into the sediment, do you

know?

No .

Q Were photographs taken from time to time with

regard to the fact --

A I believe so, but I did not examine them.

Q Who did? Who was in charge of that, do

know?

you

A I don't know. Argonne, I believe, carried out

the tes ting .

MR. POPE: Jim, have those photographs been produced?

___________ ______... . .- ........ _.___—— —— -.—— fV '. jCiT.-'. .J P-r^er ....._
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C.

MR. HYNES: That I don't know. I will check.

MR. FEATHERSTONE: They have not.

MR. HYNES: I will take your word on that. It

was on Argonne , is that right?

MR. POPE: No, that is his assumption.

THE WITNESS: I'm pretty sure it was Argonne.

MR. FEATHERSTONE: It is the dye study we are talking

about .

THE WITNESS: Yes .

MR. FEATHERSTONE: We would like the photographs

for both dye studies.

MR. POPE: You mean the bad one, too?

MR. FEATHERSTONE: The bad one, too.

BY MR. POPE:

Q What kinds of dye were used?

A I believe it was rodomine dye.

Q What color is that?

A Red.

Q Was any attempt made in the selection of the

type of dye to simulate in any way,for want of a better

term, the chemical action of PCBs being released into

the Harbor?

A No .
I

I Q In fact, they would act quite differently than

^.. : . . • CL.-.- ,-•! rVorte
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the dye, would they not?

A Yes, but again, the purpose of the dye study

is to estimate the horizontal exchange which is one part

of the mechanism affecting PCBs.

Q Said another way, the purpose of the dye study

was to study the interaction of the water between the

Harbor and the Lake, not necessarily PCDs as such, is

that correct?

A That is correct, yes.

Q What does this mean:

"On the basis of the three chloride

calibrations and of the simulation of the dye release,

the transport regime of the model appears to simulate

the prototype quite well."

What is the model and what is the proto-

type?

A The prototype is the model.

Q The prototype is reality and the transport

regime of the model was already in place and the studies

were then done to see if it was doing the correct thing,

is that right?

A The model was set up with the transport regime

incorporating the various volumes and lengths and areas

and so on in the Harbor. Then it is used to reproduce
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the dye and the chloride data in a calibration of the

exchange flow between the Lake and the Harbor.

Q Again, just simply, the exchange flow of water?

A Just the exchange flow of water, just simply .-

the exchange flow of water, right.

Q Was this Argonne that made these measurements

with respect to Figure 31?

A That is correct, yes.

Q What did they do, go make a sample and deter-

mine the parts per billion of dye in the water?

A That is correct, yes.

Q Where was the dye released, do you know?

A Released, I believe, around Segment 3 in your

calculation which was up into the inner portion of the

Harbor, Figure 27. I believe it was released around

Segment 3.

Q Why was that done?

A Well, to release the dye at the location where

some estimate could be made of the actual movement of

the dye from the inner Harbor to the outer Harbor as

opposed to dumping the dye in Segment 12, for example.

Q Whose idea was it not to release the dye in

Segment 1 where 95 percent of the PCBs are?

A I wasn't part of that discussion.

T'..- L U-Jx-n
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Q That was a better place to release the dye if

you wanted to know anything about the transport of PCBs

than Segment 1, would it not?

A The dye released in Segment 1 would aid that

computation, yes.

Q Was any attempt made as far as you know to

ensure that the dye upon being released would not adhere

to the side of the shore, to any boats in the area, to

anything other than to stay in the water and move toward

the open Lake?

A That is always a concern in a dye study.

Generally the analysis proceeds on the assumption that

that is not a major phenomenon for dye of this type,

does not necessarily adsorb to any great degree to the

solid, although it does.

Q For example on Figure 21 --

A 31 .

Q 31, excuse me, had a major portion of the dye

been adosrbed by some object in the Harbor, then you

would necessarily expect that reading to be lower there

after that point of time, is that correct?

A That's right.

Q Did you ever ta lk to anybody f r o m Argonne about

this s t udy?

H?



Thomann - direct 599

A Yes, I believe that the data were presented at

one of the meetings of people involved in the project

and was discussed at that time, yes.

Q You had questions of them as to what they did'

and how they went about it?

A That's correct.

Q Who was that that you talked to?

A That would have been Ditmars, Jack Ditmars.

Q Did you discuss with him or did he give you any

assurances that the phenomenon we have just discussed,

namely, dye adhering to something and staying in the

water, had not taken place here?

A No, he did not give me such assurances.

Q Figure 32, is that a depiction of volume over

time or is it over distance?

A The top part is a plot of the horizontal ex-

change flow that we used in the model as a function of

discharge in the Harbor and out into the Lake.

The bottom figure is the exchange that was

used in the model between the sediment and the overlying

water, again, as a function of distance.

Q This was what was actually used in the model,

is that right? This has nothing to do with the dye?

A That is correct.

TU. L
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Q I don't want to have you repeat anything, I

am sorry .

Would you explain what the top is and

what the bottom is and how they differ?

A The top is the horizontal mixing of water.

Q Horizontal?

A Means along the length, that is horizontal

between the Lake and the Harbor and between various

regions of the Harbor.

Q What are these numbers here on the left-hand

side?

A Those are the volume of dispersive exchanges

of flow. You will notice it is million cubic feet per

day .

Q In other words , the amount of mixture taking

place?

A That oscillates.

Q East and west, north and south?

A Well, up the axis of the Harbor as opposed to

up and down, right.

And the bottom is the vertical velocity,

essential ly , or scour or resuspension velocity or resus-

pension parameters that are vertical between the sediment

layer and overlying water.

T 1--- • L i 'r^in
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Q If I understand then, the top as to horizontal

exchange, there is a major exchange that takes place

just inside a thousand meters from the entrance of the

Harbor, is that right?

A That is correct, yes.

And as far as our calculations were con-

cerned, that is the input that we used.

Q Physically why does that taTce place, do you

know?

A It may have a relationship to the specific

exchange around the bend of the Harbor. Principally

it was introduced, however, since this particular dis-

tribution gave us the best calibration to be observed

by data.

Q My question was was this developed first, this,

the horizontal exchange formula used in the model and

then checked against the dye data and the chloride data

as they took place?

A No. What happens is you start with the model

structure itself. You make an estimate of what you

think the exchange is . You then calculate and compare

that to the observed data and make adjustments to the

exchange until you get a good calibration to the observed

data .

Tk,. L D-lx.n
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Q You start off with your own estimate of --

A That's correct.

Q -- of what the formula would be to describe

the mixing that takes place between the Harbor and the -

Lake?

A That is correct.

Q What do you use to write that formula out or

prepare that formula, the initial estimate?

A My own experience on what level of exchange I

might expect for a system like this.

Q What experience? Had you had any experience in

a harbor such as Waukegan Harbor in making this kind of

an estimate?

A To some degree, the Harbor/Lake system is quite

similar to a tidal estuary /ocean system where there is

an indentation in the coast and an exchange between an

i indentation and the ocean. On the basis of that, one can

make at least a first estimate and then that estimate is

subsequently adjusted.

Q Is the exchange that you conclude takes place

between Waukegan Harbor and Lake Michigan greater or

lesser than the exchange that takes place between the

estuary and the ocean that you had previous experience

w i t h ?

T '•••" L Up:>in
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A It is less.

Q Substantially less?

A Substantially less.

Q That is because of the configuration, the

physical configuration of Waukegan Harbor?

A That is right, yes.

Q Would it be fair to say that on your initial

estimate, you then pared down the amount of exchange

on the basis of the dye data that you had and the

chloride data that you calculated?

A That is correct.

Q Is your initial projection, estimate, whatever

you want to call that formula in the work papers that

you produced or the work papers that are going to be

produced sometime soon?

A No, I believe that is in the work papers that

I produced .

Q Does your model use each of the velocities at

every point along the line indicated on Figure 32 or

does it tend to have an average, or how many points get

worked into the system?

A Yes, it uses across each of the interfaces

of the model segments, it uses a horizontal exchange so

it is across each one of the segments in the Harbor.
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Q And that relates back to the map where you

broke it all down into 30-some segments, is that right?

In the Harbor, it only breaks it down into what, 13,

14 segments?

A Yes, 13 in the Harbor proper.

Q Each one of those segments in the Harbor would

receive one value?

A The interface between each of the segments

receives a value, yes.

Q Presumably each one would receive a different

value?

A That's correct.

Q That value would be based on the distance the

interface is from the mouth of the Harbor, is that

correct?

A No, the interface that I am referring to is

between each segment, like the interface between 4 and 5,

5 and 7, 7 and 8, 8 and 10, and so on.

Q But that value placed on that interface is

based, at least for purposes of horizontal exchange, on

its distance from the mouth of the Harbor, isn't that

correct? Isn't that what that Figure 32 shows?

A Yes. 32 shows a lot of what the interfacial

exchanges are measured from the Harbor.

7:o-' L Û "1
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Q Turning to Figure 28, that depiction in the

model doesn't purport to measure all of the Segment 6,

for example, but rather the interface between Segment

6 and Segment 5?

A Yes, that's correct.

Q And-if the distance between that interface

from the Harbor \vere the same as another interface, such

as between 4 and 5, they would receive the same charac-

teristics or the same value then?

A No, no. The cahracteristics ot exchange

between 5 and 6 and 4 and 5 and 5 and 7 are different.

They are not the same numbers.

Q Because they are a different distance from the

mouth of the Harbor?

A That is correct.

Q Similarly, with regard to the vertical exchange,

each of the interfaces between segments in the Harbor

will receive an individual value based on its distance

from the mouth of the Harbor, is that right?

A Yes, although now the interfaces are not the

interfaces longitudinally down the Harbor, but the inter-

faces between the sediment segment of the model that,

for example, under Segment 4 and the overlying water

column, Segment 4.

P.- L l>=
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Q You are not there, dealing with the horizontal

exchange but rather the vertical and you in effect

assign a value to that entire segment?

A That is correct .

Q Why are some of the segments larger than some

of the other segments?

A Again, that is a judgment made on segmenting

the value of the Harbor to obtain a balance between

capturing the trend of the various water quality para-

meters that one is modeling and a reasonable size cal-

culation that does not take an inordinate amount of

time to run.

Q You are making the judgment as to how big to

make the segment and my question is what characteristicsIi
1 or what data do you use to make thatdecision?

Are you focusing on the physical charac-

teristics of that particular harbor? Are you focusing

on the data you have as to PCBs in the sediment? What

are you using to make that determination of that size

that Segment 7 should be substantially larger than

Segment 2 or 3, for example?

A Well, again, the segmentation of any system

does begin by examining whatever data are available on

the gradient of the system. And when those differences

T— L U-lvn
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in concentration within a body of water are substantial,

then one segments that body of water in such a way as to

try to capture those gradients.

For example, if one is doing an analysis"

of a 50 kilometer region outside of Waukegan Harbor, a

study of Lake Michigan, Waukegan Harbor would probably

not even appear as even a single segment, although it

might.

Wow, the problem is being focused on the

problem of Waukegan Harbor in those various segments.

The difference betv/een the segment size relate to the

balance that I mentioned of trying to capture the

| gradient in concentration with the computation of size.

Q Is there an implicit judgment that Segment 10,

| for example, is more important because it is at a bottle-
I
! neck point than, say, Segment 7 which serves a larger
i
distance in area?

A I don't recall whether that was a consideration

The principal consideration here was depending on the

configuration of depths in the Harbor and particular

gradients of concentration of PCD, to segment the

Harbor in such a way that good interposition could be

made between the various segments .

Q The larger the segment, the less particular the
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value that was being assessed to that, as a general

proposi tion?

A As a general proposition, yes.

Q Is the nouth of the Harbor Segment 14?

A Yes .

Q Let me ask it a different way.

Is the zero point here the segment dif-

ference between Segment 13 and 14?

A As I recall , yes .

Q If that is the case, why is Segment 14 larger

than 13 on your chart?

A As we begin to move out to the Lake system,

| segments are made bigger principally because the sus-

pected gradient that we have to study would be expected

to go down rather markedly because of the large volume

| of water out there, so it is a transition.

Q And you then make your model to reflect that

assumption?

A That is correct.

Q So with Figure 32 in hand and a very good

ruler, I could go through and measure with a reasonable

degree of accuracy what values are being assigned to each

of the segments, both for horizontal exchange and vertical

exchange, is that right?

! ' ..••• L Urlv-n
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A Correct.

Q The third full paragraph on Page 52 indicates

to me that you would rather have had more data available

to you regarding particulate and dissolved PCB measure--

ments to study that as well, rather than to use the

total PCB basis, is that correct? Is that a correct

assumption?

A I think that sentence on the beginning of the

third paragraph is really saying that because the avail-

ability of the particulate and dissolved independent

measurements was relatively small, that figure of

comparison which in this case is Figure 37 is done on

a percent of the total, which we can also calculate

with the model. That is Figure 37 and Figure 38.

Q Why is the percent used? Maybe I missed it.

Why is that a necessary thing that follows from the

fact that the data you had available had a wide range

of uncertainty and was not as effective as you would

like?

A Just to indicate that the approximate percent

level as shown in Figure 37, 60 to 40 percent was dis-

solved, is reproduced by the model. Fluctuations shown

in Figure 37 are representative of the first sentence,

the wide variability. It is true you could calculate the

C'rc.,!.



Thomann - direct 610

independent fractionations . It was calculated from the

data and that was used to calculate the percent.

Q It would be pretty hard to draw a line that

made any sense on Figure 37, wouldn't it, your calcula-:.

tion -- go ahead, excuse me.

A Well, you are quite right. There is a fair

scatter in the data. Our calculation indicates that the

fractionation between the dissolved and the particulate

is approximately correct, given the variability in the

data .

Q You intersperse one of your data points, is

that right?

A The fraction we could have calculated could

have been 5 percent instead of 50 percent, in which case

it clearly would not have been representative of the

data .

Q Isn't it a better practice to just disregard

that data that is both limited and because it also has

a wide range of uncertainty?

A No, because it does tell you the order of the

fraction that is dissolved and the order of fraction

that is particulate.

Q How did that percentage, that fraction, how

did that calculate?
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A That would have been calculated from the

available data on dissolved and available data on

particulate.

Q Is that a calculation that is depicted here? -

A No, it is not. That actual calculation is not

depicted here.

That would have been a calculation made

of the data shown on that figure.

Q 38, 37?

A 37 and 38, drawn on the data of May 16, 17, 27

and 28.

Q Which fraction did you use?

A Hmm?

Q Which fraction did you use?

A Both figures on display, the one is for the

dissolved and one is for the particulate . They differ

by 100 percent, by the difference of 100 percent.

Q Then you go on and use that 40/60 dichotomy

in making calculations thereafter?

A Yes. The model itself, as I indicated, cal-

culates the total and then fractionates it into the

dissolved and particulate phase, so whatever calculations

are done are reflective of this difference.

Q Where did the numbers come from that gave rise

I ''ef |_. t_Jrtv>n
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to the fraction that was used?

A In calculating?

Q Did the model come up with that based on

formula that are normally used in the industry or was

that number, that fraction arrived at through the data

that you described here on Page 52?

A The model takes as input a partitioning co-

efficient which we have discussed already that relates

the amount of particulate and the amount of dissolved,

takes that partitioning coefficient as input; takes

suspended solids as input and then according to the

relationships we have already discussed between frac-

tionation of dissolved and particulate and the motion

of the water and exchange of the sediment, calculates

the fraction of dissolved and particulate in each segment

and that is what Figure 37 and 38 are.

Q Therefore, the question I have to you is is

the input that gives rise to that fraction which goes

into the model arrived, not because of a general formula

that was normally used, but rather because of the data

that you had with regard to particulate and dissolved

PCB measurements in Waukegan Harbor?

A The partition coefficient as I mentioned is

derived from the data collected in Waukegan Harbor and

..,;
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it is within the range that is normally reported in the

literature.

Q So however it came about in calculation, the

basis for, what do you call it, particulate coefficient?

A Partition.

Q -- partition coefficient was based at least

in part on the data that you describe here in Page 52 as

being a limited number and having a wide range of un-

certainty .

A Yes, that's correct. It was based in part on

that.

Q I don't believe, and correct me if I am wrong,

I don't believe 1 ever got an answer from you and maybe

it is because I didn't get the question out as to why

you think as a matter of the physical layout of Waukegan

Harbor, there is a great increase in the horizontal

exchange factor at some, little bit less than a thousand

meters from the mouth of the Harbor?

A I think I said that may be a function of the

particular shape of the Harbor, but it is primarily the

horizontal exchange coefficients that gave us the best

calibration to the observed data, so it is accepted on

that basis

As we point out later, there could be

T !..-,. L U --!--*.n
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variations in that, but this is the best fit to the

observed data .

Q Fine .

Had I done a model like this and come up_

with all kinds of charts and numbers and projections and

estimates, I would have gone out to the Harbor and taken

a look at it and seen if my observations of reality gave

me a further confidence that in fact a thousand meters

or so from the Harbor there was some kind of increased

action of some sort or another as opposed to right at

the mouth of the Harbor. Of course, I am not an engineer
i
I Did you do something similar to that?
i
| A No, because it would be pretty hard to tell

just from your own observations that might be the current

You might go out there one day and not observe anything
i
I

, and the next day might observe something.

! Q Did you do anything beyond observing such as

j trying to determine as a matter of geology or hydrology

or any other related discipline why such a phenomenon

would occur?

A Again, the principal investigation that was

made was to utilize tracer substances in the Harbor as

measures and indicators of the exchange. That is the

1 whole point of using a tracer substance.

! T!o- L U-U
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Q I take it the answer to my question is no.

Would you read the question back.

(Question read .)

BY THE WITNESS:

A My answer is yes, in the sense that tracers

are representative of the hydrology and mixing of a body

of water and those were analyzed in some detail by the

model as indicated.

BY MR. POPE:

Q Other than the dye and the chlorides, you

didn't do anything else?

A That is correct.

Q To verify that.

Am I correct that when I look at Figure

31 and when I look at Figure 32, those measurements are

done differently, are they not, in terms of right to

left or left to right?

A Yes. As I mentioned yesterday, the zero origin

on Figure 31 is measured from the point of dye release

as opposed --

Q As opposed to Figure 32 which is the mouth of

the Harbor?

A That is correct.

Q You say on Page 52, talking about Figure 32:

T'-,. L U'-t*'"
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"In all of these comparisons, it should

be noted that the depth of the well mixed sediment

available for resuspension, the resuspension velocity

and the vertical settling velocity are all parameters

that are subject to wide variability."

That is like a little red flag, isn't it?

A Yes, yes .

Q Would you have preferred to have some addi-

tional tests done to hopefully review these wide vari-

ability reports?

A It would always be helpful to have additional

information to reduce the wide variability. I think in

this case, however, as we pointed out in the sentence

following that, the choice of parameters that we used

represents the best set calibrated to the data.

Q But not the only —

A But not necessarily the unique set, no.

Q How many other sets of data are there that

would produce that data; how many other sets of para-

meters are there that would reproduce the data, infinite

number?

A Infinite number of combinations. However, the

net effects would be constant and those are the effects

that are captured by the model.

r
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Q The last sentence on that page says:

"For example, the selection of the

sediment bed depth of 20 centimeters was somewhat

arbitrary because comprehensive core data were not

available for an adequate description of the total PCB

depths profiles which presently exist in the sediment

bed. "

Is that right?

A That is correct.

Q Where did you choose 20 centimeters in the

sediment bed depth? Where does that fit in?

A That is an input into the model that is a

representation of the amount of PCB in the sediment

with respect to depth that might be available for re-

suspension .

Q That was your choice?

A That was my choice, yes.

Q On what basis did you select 20 centimeters?

A Simply on the basis that for the water bodies

that are subject to mixing, the water bodies that might

be subject to vertical resuspension that sediment depths

on the order of centimeters is a good approximation to

the depth that might be available for resuspension.

In this calculation, however, that is not

T!0, (_ |Jr̂ n
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a critical specification as such.

Q You selected 20 centimeters because there

wasn't sufficient other data available at that time?

A That is correct.

Q Did you use the same number for the Ditch?

A I believe so, yes.

Q The next chart appears to be the attempt by

you to determine whether or not your model meets well

with some of the information you already had, is that

right?

A That is correct.

Q You conclude that Figure 33 demonstrates good

calibration between your model and the information avail-

! able on the total suspended solids?

1 A That is correct.

Q The same for Figure 34 on the water column

PCBs?

A

Q

A

Q

A

Q

it?

That is correct.

That is total?

That is correct.

Did you try and do it on the particulate?

Yes, that is coming.

Didn't come out so well there, did it, or didn't

' i i(, jrlv
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A Looks pretty good to me.

MR. FEATHERSTONE: We are referring to Figure 35?

THE WITNESS: 35, yes.

BY MR. POPE:

Q There actually are accepted mathematical prin-

ciples for determining whether something calibrates well

or not within a certain range, are there not?

A There are some quantitative, measures that have

been used. I used them myself.

For problems of this type when, again, the

issue is one order of magnitude estimates, a picture such

as Figure 35 is the best indicator of how well the

model does as opposed to a presentation of a variety

of quantitative measures, in ny opinion.

Q You and I might disagree as to whether or not

that does show a good calibration or it doesn't, and

that is one of the reasons why under certain studies you

use a more mathematical calculation to determine whether

the projected model correlates within certain specific

degrees of a parameter to the data, is that right?

A Yes, that's true.

Q You didn't use that here?

A No .

Q The table, Roman Numeral II, uses a partition

,!'cCtreet
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coefficient that I guess is 250 under water column, is

that right?

A Yes .

Q That is above the Hudson River coefficient

that you used in the Hudson River studies?

A I believe it is in the range of what was used

in the Hudson River studies. To the best of my recol-

lection, it is. I don't recall whether it was 250 in

the Hudson, but it was a hundred or something in the

vicinity. The order of magnitude is the same as the

Hudson .

Q And that is because of what we talked about

before, that you basically feel for purposes of parti-

tion coefficient, there is not a great deal of difference

between conditions in the Hudson River and conditions

in the Waukegan Harbor?

A That's correct.

Q The sediment layer column, is that related to

the Harbor?

A Yes .

Q Under sediment scour, you say see Figure 26,

is that right?

A Yes, that is an error.

Q Figure 26 refers to the North Ditch, doesn't it?

T i 1 I I I••.-„ L u-3--"
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A Yes, that should be, see Figure 32.

Q That relates to Figure 32 which is the basic

model?

A Yes .

Q Now, you are going to have to explain what

that means to me.

The sediment scour, is that what the

vertical exchange is?

A Yes .

Q You say under the sediment layer there is no

settling velocity used in your formula, is that right?

A Yes .

Q Why is that?

A The settling velocity applies only to the

particulates in the water column. It just doesn't apply

The particles in the sediment are not settling in the

same way as they are in the water column.

Q They are settling though, aren't they?

A Yes, that is the sedimentation velocity indi-

cated here .

Q 401 x 10~6 .

A Yes .

Q That says dependent on sediment selected. Is

that your 20 centimeters?

TU. [„ LJr^n
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A Yes .

Q At the time you made Table 2, did you know you

were going to 20 centimeters?

A That is the number as I recall that is con-

sistent with 20 centimeters.

Q Again, what is the purpose of the footnote

then, to indicate you changed that parameter, you changed

the number?

A If you change the depth of sediment that you

are using for sedimentation, then there would be an

adjustment in the sedimentation velocity.

Q Where did you get that formula, 481 x 10~6?

! Where did you get that formula?
I

A That was just a parameter that is outputted

from the model for 20 centimeters that was selected

that gives a good calibration to the sediment data,

so it is a calculated parameter.

Q To what sediment data?

A To sediment PCB data as shown on Figure 36.

Q Does that include the data we talked about

yesterday shown on Figure 10 and 11?

A Figure 10 and 11 are mass estimates . Data on

Figure 36 are concentrations , so Figure 36 would include

or would be comparable to data shown on Figure 4 -- I'm
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sorry, yes, Figure 36.

Q Is all the data on Figure 4 also on Figure 36?

A I do notice as we are looking at it that the

ERG core data, the last segment core data are not on

Figure 36 but are on Figure 4.

Q Is that an error?

A Yes, that is just a failure to carry forward

all of the data from one plot to another.

Q If I understand correctly, your sedimentation

velocity in Table 2 which is what the model was using

came about from putting into it the data that had been

collected on Table 4?

A Figure 4 .

Q Figure 4?

A Yes. As I said, the sedimentation velocity

and the depth of sediment are parameters in the calcu-

lation and they are chosen and can be interactive

between each other, depending on the choice of sediment

or sedimentation velocity and it is chosen in such a way

that when the calculation is completed, there is a good

agreement between the sediment PCB data and the calcu-

lated PCB data .

Q I think I understand that. I have to ask you

again why 20 centimeters was chosen. Your data goes

_____ _ _ f~.--' • ̂  --- .-*' P-r-r-er
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quite a bit deeper than that, doesn't it?

A This data is surfaced grab data. Figure 36 is

a plot of sediment surface PCBs which would probably

represent the top, at least the top 10 centimeters as

a function of distance downstream.

Q The sedimentation velocity is a function of

distance from the Harbor to the mouth?

A In this particular model, it is a constant

over the entire length of the Harbor.

Q In simple language, it is intended to measure

how much settlement there is in the sediment, is that

right?

A That is correct, but in this calculation it

is not necessarily a_ physically realisable and physically

determinable velocity because of choice of sediment

depth that was selected.

Q We have come full circle.

A Yes .

Q It wasn't realizable because of the choice you

made as to sediment depth?

A Right. In the way this calculation runs, there

is a tradeoff between sediment depth and sedimentation

velocity .

Either one of them can be chosen in such
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a way that when the calculation is completed, there is

a closure on the observed sediment PCD concentration.

One can look on it as an additional part of the calcu-

lation.

The calculation begins with surface

sediment PCB^data as input, uses that with the 20 centi-

meters and this sedimentation velocity to calculate

water column concentration and then calculate surface

PCBs .

Q Did you consider using some other, some greater

or lesser degree of sediment than 20 centimeters?

A These results you see on Table 2 are essen-

tially results after a series of interactive calibration

runs that are made in a manner similar to what I described

for dye and chloride concentration.

Q Do you mean if you use less than 20 centimeters,

the model might not calibrate as well as if you used

20 centimeters?

A If you use less than 20 and adjust the sedi-

mentation velocity and get a calibration back again of

the PCB concentration.

Q Yes, it would not calibrate as well?

A If you used a different sediment depth without

! adjustment of sedimentation velocity, it would not
i
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calibrate as well.

Q You have more of the same problem?

A That's correct.

Q Why do you have the decay rate and evaporation

listed? You don't have values there.

A That is just to highlight there were not other

losses of PCBs considered in the model .

Q Where did the numbers come -from for porosity?

A I believe that comes from the estimates of

porosity that were made by Armstrong.

Q Is that published information?

A I believe so, yes. I believe that is referenced

in No . 2 .

Q On Page 60 , you say that based on the informa-

j tion you have available, you are not in a position to
i
i
i make any evaluation of what is going to happen long term

| to PCBs in the sediment, is that right?

A That's correct.

Q Was that limited to the Harbor or does that

apply as well to the Ditch?

A In terms of the calculation, PCS in bed sedi-

ment, it would apply as well in the Ditch.

Q Have you ever studied what happens to PCBs

over time in sediment, specifically that matter?
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A Yes, I made some calculations with the whole

lake models that we talked about before which are time

variable models over a long period of time and to ex-

amine the calculated buildup and dropoff of PCBs in the

sediment .

I have done some similar calculations on

some research associated with Saginaw Bay to determine

the long term flushing out of this sediment bed.

Q Is it possible in your opinion to estimate a

distance below the surface whereby you would feel that

PCBs are not going to interact with water above it?

A I think that's possible, yes.

Q What would be the range at which that distance

would be for various places, for example, Waukegan

Harbor?

A As we discussed again yesterday, I think that

depth over which PCBs might be available through bottom

sediment to the overlying water depends on a number of

things, a number of mechanisms: The degree to which the

sediment might be reworked as a result of overlying

velocity gradients, stirring by vessels, bottom organisms

stirring up the bottom, so for a system like Waukegan

it might be quite deep, as I indicated, possibly as deep

as a foot or maybe even more .

I ''<•'• L_ LJrbr>r>
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In open lake water such as Lake Michigan,

it would be much more shallow, on the order of centi-

meters .

Q Your final statement here on Page 60 indicates

to me that you feel your model gives better representa-

tion of VJaukegan Harbor with regard to the water column

than with regard to some other aspect of it.

Is that a fair assumption?

A That is correct, yes.

(Discussion off the record.)

(At 1:20 o'clock p.m., a lunch

recess was taken to 2:00 o'clock

p.m., this same day.)
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R O B E R T V . T H O M A N N ' ,

called as a witness herein, having been previously

duly sworn, was examined and testified further as

follows:

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

C Doctor, I am going to try my best to get you

out of here, so let us go right to it.

Have you ever used on any other model as

to calibrating or checking devices which were taken

two years apart such as in this case where the chlorides

were taken in February and April of '77 and the dye

study was done 1979?

A Yes. It wouldn't be unusual to utilize data

from one period, for example in the distribution of

chlorides in an estuary or trace a substance in a body

of water one year and recalculate, recalibrate for one

time sometime later.

Q Would you give me an example or two of places

where you have used data two or more years apart in

time to do a tracing?

A Calculations that have been done on the

Potomac River.

By you?

U. L L)rt»n
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A In the Washington, D.C. area. That would have

spanned the period 1966 until 1970 data period and a

period in 1977 to 1979 used for estimation of the dis-

persional characteristics of the Potomac.

Q Was that a published report?

A Not yet, no.

Q Is it in the works right now?

A No .

Q When did you begin work on the project?

A About a year and a half ago.

Q With regard to Section 7, I take it you did
i: basically the same kind of work for the North Ditch as

| you did for the Harbor, is that correct?

A That's right.

Q You say in Page 82:

i "Since there were no loads, the model

\ is driven by contaminated sediments at the bottom."

MR. HYNES: Page 82?

MR. POPE: 61, I am sorry.

BY THE WITNESS:

A That means that the principal input, the only

input of PCS to the model is from the sediment itself,

no external input of PCDs was inputted into the model.

BY MR. POPE:

I -r • [_ !>
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Q Based on your analysis of the situation at

the site, there is not an ongoing contamination of the

North Ditch land surrounding it, is that right?

A That is correct.

Q And you set the model up accordingly?

A That's right.

Q You go on later to say all PCB boundary con-

ditions were set to zero. What does that mean?

A That means that the concentrations of PCBs
i

for the flows entering the Ditch were set to zero and

the PCB concentration for the lake side of the Ditch

were set to zero, so that the Ditch was exchanging with

a zero concentration.

Q Is that true as a matter of fact?

A No, the concentration in the Lake is somewhat

different than zero, maybe .01 or less micrograms per

liter. For the magnitude of the concentrations involved

here, that is virtually zero.

Q The model was able to handle those small

numbers, was it not?

A Yes .

Q Why didn't you put them in at the PCB concen-

trations you knew existed in the Lake?

A A matter of choice.

T' - L U-U
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Q Easier to do it with zero?

A No, a choice without any particular rationale

behind it. It was close enough to zero for the model

calculation .

Q The next sentence says the dispersion coeffi-

cient -- and you assume that to be the same for the

Ditch as it was for the Harbor model, is that correct?

A That's correct, yes.

Q Why is that?

A Well, lack of a better assumption, the

mechanism was found to be similar in order of magnitude.

It was strictly an assumption.

Q Did you do a dye study in the North Ditch?

A No .

Q Did you ever try to do a model before for a

small, little body of water like the North Ditch?

A No .

Q In terms of its mix ing wi th a larger body of

w a t e r ?

A No .

Q If your assumption with regard to dispersion

coefficient for the North Ditch, if that assumption was

in error with its similarity to the Harbor model, I take

it your results with regard to the North Ditch would

|- cc> l_
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similarly be in error, is that right?

A Yes. As I pointed out, it would be difficult

if one assumed a different flux or different concentra-

tion in the Lake. We set it as the levels indicated

which would provide a conservative estimate of the flux

coming out of the Ditch.

Q Is that to say in your opinion there is a

greater flux interchange of water between the North

Ditch and the Lake than there is between the Harbor

and the Lake?

A No. What I mean by conservative is that the

calculated flux of PCB from the Ditch to the Lake,

when we assume the Ditch is exchanging with the Lake,

would be on the lower side than if we just allowed the

Ditch to directly flux out into the Lake.

Q What was the device you used to check your

accuracy of the model with regard to the North Ditch?

A That calculation was done in two stages. One

was as shown on Figure 40 for the specific parameters

used in the model, five-segment model as indicated on

Figure 40. The calibration to the suspended solids and

PCB concentration was made and that was further calibrated

on a time variable simulation shown in Figure 41.

Q Isn't it true that you were using the model in

TV- L UrLin
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connection with the North Ditch ultimately to measure

PCD concentration traveling from one place to another,

is that right?

A That's correct, yes.

Q And is it also correct to see whether that was

accurate you calibrated by the use of PCB concentration

in suspended solids as shown on Figure 40?

A Yes, that is correct.

Q Did you discuss with somebody at EPA*some

additional means of checking the calibration that should

be done in connection with the North Ditch?

A No, not outside the sampling program that is

referred to here. Beyond this, no, I did not discuss

anything further.

Q Here, being where?

A The sampling program that was carried out on

the Ditch.

Q But your calculation was simply the March 30

event, is that right, the one day?

A As I indicated, it was on a steady state calibra-

tion for that March 30 as well as on the time variable

situation, the next event shown on Figure 41.

It was just for that one period, you are

correct.

H'en L U-U
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Q In your opinion, that was sufficient means

of checking to see that the model you set up for the

North Ditch was accurate, is that correct?

A That is correct .

Q Would it have been accurate for you to use a

one-day event in the Harbor, simply as a means of check-

ing to see if the model for the Harbor had been accurate?

A The Harbor, of course, relative to the Ditch

is a larger body of water, so it would not respond as

rapidly to changing environmental conditions as the

Ditch would, so a single event in the Harbor would not

necessarily be as good a calibration event as for the

Ditch .

Q Based on that, would you be of the opinion

that the model for the Harbor carries a higher degree

of confidence, the results carry a higher degree of

confidence than for the Ditch,being a smaller body of

water?

A No, I don't think that it would be possible to

say that .

Q You used the same partition coefficient as you

did for the Harbor?

A Yes .

Q Your settling velocity, is that the same?

I n eo

Reporirr
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A That is different by, instead of 1 meter per

day, it was .3 meters per day.

Q Why was it different?

A It seemed to give a better calibration to the

suspended solids data as part of the calibration to the

March 30 event.

Q As far as you were concerned, the data as to

sediment and action of PCBs in sediment in the North

Ditch was the same as it was in the model for the Harbor,

is that right, sedimentation velocity?

A The sedimentation velocity is the same, but

the resuspension and the settling velocity are different,

so there is a net difference in the resuspension around

the interface between sediment and the water column

and between the Ditch and the Harbor.

Q Where is the resuspension?

A That is not shown on here . That would be

shown on the actual computer printout. The reflection

of the reduced .3 meters per day settling velocity is

indicative of the fact that the water column solids

would on net remain in the water column longer.

Q I have the impression somehow that Table 2

and Table 3 were designed to show the basic inputs to

the model for, respectively, the Harbor and the North

| nco I _ . Urban
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Ditch.

A That is correct.

Q Now you have just told us that the resuspension

data is not listed there, is that right?

A It is not listed there because it is a time

variable function that is used in the tine variable

simulation, Figure 41.

Q What else is there that is not listed here

that would be a means of contrast to what you did on

the Harbor that was done in the North Ditch?

A I don't see anything else besides that. The

only other things would be the flow which I described

or was depicted in Figure 41.

Q Show me where in Figure 41 you determine what

the settlement or resuspension rate is?

A The model uses as input the flow functions

shown in Figure 41 and given that flow function --

Q The discharge?

A Yes, the discharge. And given that discharge

function and adjustments of the settling and resuspension

velocity, suspended solids in the middle of that figure

is shown, so that step from the top figure to the middle

figure is the model calibration for suspended solids.

The next step was resuspension of settling velocities.

I lieo 1_. Urban
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C

Q Does Figure 41 assume that this, I guess, rain

event began on the 14th hour of the day?

A Yes, it does. It indicates that the discharge

began on the 14th hour of the day.

Q My question to you is is this a two-hour rain-

storm?

A That is correct.

Q Was everything else the same in connection

with the parameters and coefficients between the North

Ditch and the Harbor model other than what we have

discussed?

A To the best of my recollection, yes.

Q The first sentence on Page 64 is the calculation,

I is it not, of what you believe represents the amount of

; PCBs that moved from the North Ditch to the Lake?

A That is correct, yes.

Q Over what period of time?

A That was the average, that estimate is the

average for the June/October period.

Q 3 pounds?

A That's correct .

Q 3 pounds per day?

A For that period.

Q For that period, June 1 to October 30?

_____________.___________..._________________________ G™. r*J SU-.-^J Pccort.r ___.
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A Yes, 150-day period.

Q The last paragraph you have the sentence,

"...the increase in the settling velocity for March 30,

1979 time variable simulation can be interpreted as a

shifting to higher values of the average diameter of

the suspended solids aggregate."

What does that mean?

A That means when you are looking at a time

variable event like that as shown on Figure 41 and you

get peak values of 160 milligrams per liter of sus-

pended solids. I interpret that to indicate that there

is an increasing tendency for solids to be resuspended

in the water column that are increasingly heavier be-

cause of the movement of the water. They get resuspended

because of high velocity of the water. As the velocity

of the water increases, there is a tendency to resuspend

heavier and heavier particles, but those heavier and

heavier particles by definition also settle down faster.

Q Were you able to verify whether that was the

case or not by examination to the site?

A No .

Q Section 8 appears to be your estimate of the

amount of PCD going from the Harbor and the Ditch to

the Lake. You conclude the Harbor, 4 kilograms per year

| nnca
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at the same time tha t 4 6 0 , 0 0 0 k i lograms per year of

suspended sol ids are coming into the H a r b o r , is that

correc t?

A T h a t ' s r i gh t .

Q How does that physically take place?

A Well, remembering that all of the PCBs are

not in a particulate form so that although suspended

solids are moving in, there is an exchange of the

dissolved PCB as well with the Lake so that all PCDs

are not located on the solids, so that although the

solids might have a net inflow into the Harbor, the

PCBs which are not all necessarily associated with the

solids can have a flux from the Harbor to the Lake.

Q V-fhat would you say based on your experience

would be a good percentage PCBs that would be associated

with particulate matter in a place like Waukegan Harbor

as opposed to what would be dissolved?

A i think we talked about that before and the

figure 40 percent net of PCBs in the Harbor and Lake

are associated with the particulates ; 60 percent with

the dissolved.

Q Is that consistent with what you found else-

where?

A It depends on the solids level. Some water

i - ;»d T^rortPond Reporter
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bodies are high solids concentration on the order of

10 to 100, will have a shift more to PCBs more on the

particulate. if you go to open Lake Michigan, maybe 90

percent of open Lake.Michigan waters are in the dissolved

form .

Q It is your evaluation that it is the 40 percent

that is particulate?

A That is correct.

Q I take it what you are basically saying is

that the remaining 60 percent of PCB which is dissolved

in the water is providing the basic source or travels

outside to the Lake, in your opinion?

A No. I am just saying that dissolved form of

PCB is one of the mechanisms . Also recognize that there

is a source of PCBs from within the Harbor. Sediment,

suspended solids, however, have a source of solids from

outside the Harbor. So it is not correct to just assume

from the solids balance itself that it simply is split

between the dissolved and particulate.

That is one of the characteristics of

the problem that has to be recognized.

<j Figure 42 is a nice little picture with arrows.

Will you tell me what that is intended to depict?

A The upper figure is intended to depict the

Pe, L L
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average flux over the entire Harbor exchanging between

the sediment and the water column and this calculation

estimates that 8 kilograms per year settle into the

sediment and 12 kilograms per year average come out of

the sediment,and that is a difference of 4 kilograms

per year is what is exchanging with the open lake.

Q When you say on the average, what do you mean

by that?

A The estimated average over a period of time

equivalent to approximately a year.

Q Is that average intended to be tied back into

the data that you had to start with?

A That is correct.

Q That would be the data for 1979?

A That is correct, yes.

Q Is it your estimation or opinion that that

would be the same data for 1980 and 1981 as well, or

would there be a difference in numbers?

A I haven't seen any data for 1980 or '81, so

it really would be very difficult.to answer that question

without seeing some data for 1980-81, but recognizing

that there was not any significance between sediment

data in 1977 and sediment data in 1979, recognizing

that systems like this respond rather slowly in terms

| nea |_. UrDan
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of deposition, I wouldn't be at all surprised that this

flux is probably the same for 1980 and '81.

Q Where specifically was this calculation of

4 kilograms per year done?

A That is out of the mouth of the Harbor, as I

recall, Segment 14.

Q How would I retrace what the computation was,

just push the button on a computer and it tells you that

by spacing your model?

A You take the computer output which shows the

flux of water across the interface; in this case, 7 and

14, and the concentration in the adjacent segment and

make a computation between the two.

Q Is that in your work papers?

A Preliminary estimate is on the work papers.

The final estimate is associated with the computer

output.

Q The computer output being what?

A The output from the model itself. The actual

calculation of that multiplication of those two values

from the computer output is in work sheets. The final

calculation is in work sheets that are part of the

calculation work sheets I discussed yesterday.

Q Going on in this particular section, you report

I nci? [_ (Jr-bon

_________________..—————.. .. —————.—————————————————— C.«";' « ^'•ort^o-d Reporter ——

;.•••• S^ L- 9^1'*
rWj.-io. |IUo.760603

51? - 78-2-333?



T n o n a n n - c i r e c t

to say :

"It appears that periodically conditions

occur essentially to flush out the Harbor."

Other than the data you have there with

regard to mid-May 1979, what other basis do you have

for that statement?

A That was the basis for the statement.

Q And so the sole basis for your statement is

that in the figures you have, the data you have for

May 1979, it shows a drop in PCBs in the whole water,

is that right?

A That is correct, yes.

Q How are you possibly able to make the assump-

tion that such a so-called flushout occurs as frequently

as every two weeks?

A Just to put this calculation, expected purposes

of this calculation was simply to determine, again to

order of magnitude, what the exchange might be between

the Harbor and the Lake due to transient events.

Assuming then that those transient events

occur every two weeks, that calculation indicates an

additional 5 to 6 kilograms of PCB would be discharged

to the Lake.

It is clear from the way it is stated

I rea [_. l^Jrbon
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here, I hope, that if one assumes a less frequent

occurrence of that event, then it is strictly a propor-

tional change .

Q Assuming that happened once a year as opposed

to every two weeks, approximately what would be the

additional load to the Lake?

A Once a year?

Q Yes .

A It would be about, maybe .2 kilograms.

Q The data that you had with regard to sampling

in the Lake and the Harbor occurred over how long a

period of time?

A For this estimate, about, as I recall, a three-

week period and then there were other data, extending

out as we discussed yesterday to about six or seven

weeks .

Q That is about the two-month, the weekly samples

for two months?

A Yes, that is correct.

Q You are not giving your opinion that the data

which you would have had in Waukegan Harbor had those

weekly samples been done for a year would have shown a

dramatic drop in the PCB figures every two weeks. You

are not expressing that as a professional opinion, are you?

! "er> [_ LJ'oon
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A On the basis of data that I had available,

the assumption that an exchange of the Harbor every two

weeks over a long period of time, well beyond even a

year, would in my opinion not be considered unreasonable.

MR. POPE: Read back my question, please.

Why don't you answer my question.

(Question read . )

BY THE WITNESS:

A I think I tried to answer that in the sense

that that is a possibility if weekly samples were col-

lected over a long period of time that flushout occurs

every two weeks .

BY MR. POPE:

Q Sure, anything is possible. The question is

do you believe that that is what takes place in Waukegan

Harbor based on the data you have seen now?

A For purposes again of estimating the flux out

of the Harbor to the nearest order of magnitude, the

purpose of this calculation was given that assumption

of every two weeks flushout, about 5 to 6 kilograms

would be discharged a year.

Q Who gave you that assumption?

A I tried to indicate the basis of that assumption

was the data at hand.

\nect |_. IJrcwn
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Q The data at hand was tested over a two-month

period, is that right?

A Yes .

Q And you had the one occurrence over two months,

is that correct?

A One occurrence occurred during a particular

daily sampling period of three weeks.

Q Right, and over that two-month period, the

only thing you could determine is it happened once.

A The current of that event with respect to

weekly sampling would be a little difficult to perhaps

catch. The daily sampling caught a specific event during

that, a specific survey, and that indicates a rather,

a good possibility or a reasonable possibility that

such an event is not an infrequent or unusual type

event .

Q Why does it indicate that?

A Because the sampling survey was not designed

to catch infrequent or unusual type events . The plans

for the survey did not specif ically s et forth an ob-

jective of catching an event of that type.

Q How could it? How would you design a sampling

program to gather, catch an unusual event?

A Very easily .

v. p-'. ' rj . -oH-.jnJ |-;eport«r
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Q How?

A Muster a force of sampling personnel, watch

meteorological conditions . This is done rather fre-

quently, especially concerned with attempts at measuring

transient events; watch meteorological conditions, look

for events that are of a transient nature and when you

think they are going to happen, ycu go out and measure

them .

Q What research did you do to determine whether

or not the mid-May event you are talking about was re-

lated to a meteorological event or anything else?

A Aside from taking the data as it was given to

me, recognizing that the event associated with the

apparent flushout was not an extreme meteorological

event.- other than that, I did not do any specific re-

search .

Q How do you try to determine whether it was

an extreme meteorological event or not?

A By looking at associated environmental vari-

ables collected during that time: Temperature being

one of them.

To my recollection, there was no sub-

stantive extreme meteorological event that was brought

to my attention.

TU, L U'-l*.n
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Q Putting aside what someone else may have

brought to your attention, did you determine whether

there was a rain event of some sort during that period

of time?

A I don't recall doing that, no.

Q That is what you would do if you were really

trying to determine if there were an unusual event or

a common event or to determine if this was an important

event. You would do something like that, is that right?

A It would help, yes.

Q Did somebody tell you not to bother with

that?

A llo .

Q Is it your testimony that in your professional

opinion, you have sufficient basis by looking at three

weeks' worth of sample data to express the opinion that

there is a reasonable probability that a similar event

occurs every two weeks during a year in Waukegan Harbor

as this mid-May event does here?

A Yes. I think that is a reasonable probability.

More directly, I think the calculated 5 to 6 kilograms

per year of PCB to Lake Michigan is a reasonable estimate

of the exchanging of PCD between the Harbor and the

Lake due to transient -type events.
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Q Of which the only evidence you have is the

one drop in the PCB data in mid-May, 1979?

A That is correct.

Q Did anybody at EPA ever indicate to you they

wanted to get your estimate as high as possible of the

amount of PCB movement out of the Harbor into the Lake?

A No .

Q Did your initial draft of your estimate include

this reference to an additional 5 to 6 kilograms per year?

A To the best of my recollection, yes.

Q Whose idea was it for you to go on beyond

simply measuring current, your estimate of current PCB

movement to the Lake and delve into past events regard-

ing that 1955 to 1971 --

A That was principally my assessment of respond-

ing to the question about the significance of PCB dis-

charges to the Lake at present and the impact of the

present discharges in the Lake recognizing that the

Lake has a fairly long detention time.

The question I asked myself was there is

4 kilograms -- I'm sorry, on the average of 10 kilograms

going out. Now, what was it in the past which may still

be affecting the Lake in terms of concentrations we are

using for exchange with the Harbor.

| ne<a [_. Urban
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Q Your reference is on your explicit assumption

that there is this thing happening every two weeks, is

that right?

A Also, the need to determine the fraction of-

any discharge that was made to the Harbor, what fraction

of that discharge entered the sediment and which was

transferred to the Lake.

Q The answer to the question is it was your idea?

A Yes .

Q Who told you there was a need to determine

the fraction as to what PCB entered the Harbor and

into the Lake, rather than sediment and in the Lake?

A That was part of a question associated with

how much of past discharges may have entered the Harbor.

Q So the answer to that is it was your idea as

well, is that right?

A What?

Q Did somebody from EPA come to you and ask you

to do that, or was that your idea as part of your project?

A No, EPA asked us to evaluate the fraction of

amount that had been utilized, the amount of PCB that

had been utilized and that fraction that entered the

Harbor. EPA had asked us to do that.

Q For what purpose?
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A The earlier estimate of that fraction was

not considered to be a rigorous estimate. As far as we

could determine in that point of time, it was an estimate

that was, at least from my perspective, not backed up

with a definitive calculation.

Q Did you consider your estimate of 38 percent

and 62 percent a rigorous estimate?

A Yes .

Q Is this based on a discharge on a constant

yearly input?

A Yes .

Q What does that mean?

A That means if you take the model as it existed

and was calibrated and which did not have a direct

load to the model but inputted into the calculation

a fixed load --

Q You said the model, you mean the Harbor?

A To the model of the Harbor, inputted into that

model a fixed load of an arbitrary amount -- it really

doesn't make any difference -- the'model allows us to

calculate if you put in 1 kilogram per year at the upper

end, .3 kilograms per year would exit the model and .62

kilograms per year would be deposited into the sediment.

Q Is that on the assumption that this amount

1 heo |_. Urban
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which doesn't matter according to your testimony is put

in one time during a year or a little bit every day or

a little bit every month?

A No, this would be a constant input, steady

input .

Q So whatever substance you were putting in per

year, you would divide it by 365 days for model purposes?

A No, this particular calculation is aimed at

deriving the fraction of whatever the load is: 1 kilo-

gram per day, 10 kilograms, 100 kilograms, a fraction

of that load that enters the sediment and the fraction

that exits to the Lake.

Q Were you doing it on a per day basis or a

per year basis?

A Well, it doesn't make any difference. That

is what I am trying to say.

The fraction of 1 kilogram per day results

in .38 kilograms per day exiting. 1 kilogram a year

would result in .38 kilograms a year.

Q It doesn't make any difference to the model.

Is it your testimony that to the best of your knowledge,

it wouldn't make any difference in reality --

A No .

Q -- whether you put in a certain amount every
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day or put one gross amount in one time per year. It

wouldn't make any difference?

A Sure, that would make a difference, a big

difference, but for the purpose of their calculation,

just how much gets out and will get in the sediment.

Q Now we are getting to averaging. It would

make a difference as to the chemical composition of

PCBs as well as the ability of sediment to adsorb as

well as the characteristics in the Harbor and everything

else, if you really cared about the reality of putting

PCBs into the Harbor .

It would make a difference as to the

method in which it was deposited to the Harbor, the

timing and the amount, is that right?

A Yes, the flux would be a function of timing,

amount .

Q Can you tell me how your numbers of 48 and 62

came about?

A That's what I thought I just did. 38 percent,

62 percent?

Q Yes .

A Once more, the model was used in a mode with

an input, external input was put into the model and

the flux across the Harbor model was calculated and that
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was related fractionally to the amount that was inputted.

Q And the calibrating technique that you ori-

ginally used to study the model, to make sure it worked

right, was the dye study and the chloride study, is

that right?

A And the PCBs .

Q With the dye study and the chloride study,

you didn't pay any attention to sediment, is that right?

A That's correct, because chloride doesn't

really interact with sediment.

Q As to your model calculation of the amount of

PCB likely to go to sediment, the dye and the chlorides

didn't do any use for you in terms of sediment because

neither one of those went into the sediment or at least

were measured?

A No, but they were an integral part of describing

the horizontal .exchange which is also a part of the PCB

calculation .

Q But to that extent, what would you use to

calibrate that your model v/orked effectively with regard

to a substance going into the sediment?

A We calibrated, as we discussed, the suspended

solids in the water column between the Harbor and the

Lake and the PCB itself.
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Q The empirical data that was inputted to the

model that would relate to this calculation as it re-

lated to sediment was basically just PCBs, is that

right, in the sediment?

A The input data that relates to this calcula-

tion is in the entire model, all the input data that we

have talked about to this point.

Q Much of it is not relevant, to the substance

going into the sediment?

A No, all of it is. That is the whole point of

PCB calculation. We have talked about resuspens ion,

talked about settling, horizontal exchange, so all of

that is what this calculation --

Q Suppose I don't accept your numbers. How

would I check them, how would you demonstrate to me

those numbers were effective other than you have to

believe in the model, that's all?

A The only way you could demonstrate that these

numbers are effective is you v/ould have to take some

PCBs, discharge them for a period of time into the

Harbor and check whether for a given discharge of PCBs

into the Harbor, 38 percent of that PCB fluxed out into

the Lake .

Q Is there any other study you have ever seen
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r.

of any similar type analysis that would lend you any

support for these kinds of figures?

A No, not in the sense of uniqueness of

Waukegan Harbor, no. The 38 and 62 percent were very

unique and specialized to Waukegan Harbor. Other bodies

of water with loads of various substances might have

substantial differences.

Q Have you ever seen any literature, any other

studies attempting to do the same thing for another

location?

A No .

Q Have you looked?

A Yes, reasonably, I am reasonably aware of

calculations of this type and from my familiarity with

the literature, I have not seen any calculations similar

to this .

Q Is it correct that calculations were done

without regard to Mr. Hynes' chart on what was purchased?

A That's correct.

Q There is nowhere we could look even for the

data we have here for the deposition to see if that

could be a misprint or any other mistake was made in

the calculation, is there?

No .
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Q Is it your testimony that those percentages

would be the same regardless of volume within any

parameter at all?

A Volume within any parameter? I don't under-

stand tha t .

Q You said before that those percentages are

derived regardless of value of PCBs . You are talking

for an average basis and my question is are there any

parameters to that? Is it 100 million tons of PC3,

would that give you any pause for concern, whether

that number is accurate? Are there any parameters to

your sense that no number makes any difference?

A Yes. I think one of the parameters that we

indicated would be shown or is discussed anyway in the

next to the last sentence. Under very heavy discharge

of PCB, the PCD may not mix completely with the sur-

rounding water and the transport of globules of PCB

may be different.

Q In what way?

A They would probably settle more heavily to

the bottom and be subsequently broken up and resuspended

so that the transport would be somewhat different, if

you had really heavy load of PCBs into the Harbor.

Q Transport would be different. Would it exceed
I neo |_. Urban
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tne amount going out to the Lake or less?

A I don't think I could answer that question

at the present time. I think my best estimate would

be it wouldn't be all that different since some of

those globules would eventually break up and be trans-

ported in the same manner as PCB totally dissolved in

the water.

Q Where did the data on Figure 45 come from?

A That is really no data. That is a depiction

of what is meant by different parameters and variables

in this discussion of runoff frequency analysis .

Q What hard independent data did you have for

any of these, let us talk about the calculations on

runoff frequency analysis?

A Yes . The data that v/as used in this analysis

was the USGS rainfall, runoff data that we talked about

earlier and rainfall statistics for the general area

of Waukegan.

Q Whose idea was it for you to do a study of

bioaccumula t ion of PCBs?

A That was part of the original request from

the EPA.

Q What is your understanding of how PCBs enter

the food chain?
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A There are two principal ways in which PCBs

enter a food chain. The first is a given organism at

a given level in the food chain takes up with PCBs in

the dissolved form, directly from the water. The

organism, depending on where it is in the food chain,

may also consume prey, lower organisms as part of its

f^od supply that have PCBs associated with them.

That organism may then in turn be con-

sumed by an organism further up the food chain, so

there are two mechanisms: Direct uptake of PCBs in the

water or transfer of PCBs from eating, consuming con-

taminated prey .

Q Does the direct uptake from the water of

dissolved PCBs presently occur in very small organisms?

A Ho, it occurs for all organisms.

Q Are you able to give a rough percentage of

how PCBs enter the food chain by one device as opposed

to the other?

A It depends a lot on what the food chain is and

what specific organism. Since we are focusing on the

lower end, it would be virtually all water to be the

primary source.

When one goes up to the top predators

in the food chain, it would be almost all of the food
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f

chain transfer .

Q What would it be in your opinion for salmon

in Lake Michigan?

A I cannot examine in detail the relationship

between water and food uptake in salmon in Lake Michigan,

so that at best I would be able to give you just an

estimate on my part. If that AS what you want, I would

be happy to give it to you.

Q Sure.

A I don't think it would extend much beyond

50, maybe 70 percent of PCBs in the salmon from the

food source, and maybe 20 to 30 percent from the water.

Q Do I understand your belief to be that for

organisms, for example, you have listed here in the

first part of Section 9, at organism sizes of about 10

to the fifth, the small fish, the bioaccumulation factor

is about four times higher from the water than it is

from the food chain?

A I'm sorry, I don't know exactly where you are.

Q If the organism size is about 10 to the fifth?

A Yes, that's correct.

Q So for the larger fish, whatever PCBs it

may have in it would be perhaps as high as 70 percent,

the result of consuming other fish, whereas, for the
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smaller fish it would be more likely 25 -- it would be

the other way around, would be about 75 percent that

would be straight from the water, is that right?

A Recognize that when you are talking about

small and large, it also depends on where that fish is

in the trophic level. Larger fish may be shorter-lived

than small fish who are longer-lived.

Q Is this whole question of bioaccumulation of

PCBs in fish one of your specialties?

A I have done some research in that area re-

lating to uptake of PCBs through the food chain and

attempting to describe the differences between water

uptake and food chain uptake.

Q Do you believe that PCB is equally available

for entry into the food chain in the PCBs dissolved

in the water state as it is adsorbed to a particulate

matter?

A PCB availability to an organism such as fish

would be through the dissolved form uptake, the

particulate. Direct uptake of particulate would only

occur if the organism was feeding on organic particulate

such as plankton, for example.

Q Does that take place?

A Yes .
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Q Is it equally available, is it less likely

that the PCB on particulate matter is going to be

adsorbed than water?

A It is less likely that the PCB would be ad-_

sorbed as a mechanism, but they could be consumed in

the particulate form, distinguishing between adsorption

of PCBs as opposed to consumption of PCBs .

Q Regardless of how it takes place, is it equally

available if the PCB is adsorbed to particulate matter?

A For a large organism such a fish, the primary

adsorption, uptake mechanism directly from the water

would be from the dissolved form as opposed to the

particulate .

Q In your second paragraph, you make an estimate

of bioaccumulation factor, is that right?

A Yes .

Q And you apply that to the range of dissolved

PCBs, is that right?

A Yes .

Q Why did you only use the dissolved PCB in

that?

A For the reason I just mentioned, that in the

uptake of PCBs, that bioaccumulation factor 630 is

reference to the dissolved form and the way that
I hea [_. Urban
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accumulation factor is estimated is by estimating the

concentration relative to the dissolved form.

Q What data were you given in connection with

this section in your report?

A The fish data that are shown on Figure 51

which came from various reports submitted to me that

contained fish PCB estimates .

Q What data was it, what did you get? It doesn't

tell us much except to say that data collected.

What was it?

A It was data of fish collected in the Harbor

by various personnel, as I recall, EPA personnel, which

were then analyzed for PCBs on a whole fish basis.

Q Was the data that you received sufficient for

you to express your opinion?

A Yes .

Q How many fish were involved?

A 15.

Q Over two-year, over both --

A Those two periods, August '78 and July '79.

Q What is the breakdown, do you know?

A I think --

Q Are these individual fish here?

A They may be individual fish or several fish

_____________—————————————————————————————————————————— C-e"-'" « 5^°rt'•»"<> Rerorter _

.aeo. IHino .* 6C603

31? - 782-333?



Thomann - direct 666

which were analyzed together as a composite sample.

Q Nine fish in '78 and six fish in '79. They

were all taken from the same place, weren't they?

A No. It is only plotted there and they were

collected at different locations in the Harbor, but

the actual location of the fish collection or where the

fish was actually retrieved from the Harbor in some

cases was noted and other cases not.

It is plotted in the middle here since

the fish do wander around in the Harbor.

Q This whole thing at the bottom is misleading,

this distance from the mouth of the Harbor. That doesn't

have anything to do with this then.

A That axis is there for the purpose of the

shaded area which is a calculation --

Q I understand that.

A — for the fish data itself.

Q A person looking at this Figure 51 might think

somehow this data were all collected about, around 10

meters from the mouth of the Harbor, and that is not

true, is it?

A

Q

No, that is correct.

So that is not a role here.

What is that shaded-in area?
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A That is the range in small fish concentration

calculated from the application of 630 micrograms per

gram per microgram per liter concentration, the range

being the range in dissolved.

Q If we are not attempting to use the bottom

distance from the mouth to the harbor, what is the sense

of that calculation, that shaded-in area being on an

angle?

A That calculation comes because the dissolved

is changing from the inner Harbor to the Lake so the

dissolved is not a constant.

Q The dissolved?

A The dissolved PCB is not a constant over the

distance from the inner Harbor to the Lake, so therefore/

one would not expect fish residing in different portions

of the Harbor to have the same PCD concentration.

Q Depending on where you moved your data points

with respect to the fish, that is to the right or to

the left, they might well be outside that shaded-in

area, is that right?

A That's right, because we pointed out some of

them are and that might very well be because they were

inhabiting water of different concentrations at the

time they were caught.
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Q What kind of fish were these 15 samples?

A As I think I indicated yesterday, they were

fish such as bluegills, trout; I believe there might

be some perch, as I recall.

Q You have two FDA Action levels. What is the

purpose of putting that in?

A At the time that was done, I believe ths FDA

was considering two micrograms a gram per whole fish.

Q Is that on the whole fish?

A Edible portion.

Q You don't have any count of what the edible

portion was?

A That is correct.

MR. HYNES : That has been asked and answered

several times .

MR. POPE: Mr. Hynes , I didn't talk about the

chart as such and I am kind of curious . I want to try

to find out why there are references to FDA Action

levels, and in fact there are two references, and why

they are there at all if in fact the data that the

doctor was working with doesn't relate to the action

level which relates to the edible fish.

MR. HYNES: We went into that yesterday and the

whole discussion was it was a point of reference. He
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acknowledged those are whole fish and not the edible

portion which is the action level for FDA .

BY MR. POPE:

Q How many different things are you trying to -

demonstrate on this chart, Figure 51?

A One, I think that the data on the fish, the

whole fish, ranging from greater than 1 microgram per

gram to upwards of 50 micrograms per- gram; two, that

the application of the calculation using 630 micrograms

per gram fish per microgram per liter dissolved in water

indicates that one would expect concentrations of fish

residing in the Harbor to have higher body burdens in

the inner Harbor than the outer Harbor, higher also

relative to some reference point of the FDA Action level,

so three points: The data, calculation and reference

point to the FDA.

Q It is not proper to try and compare numbers

on a chart such as this for concentration of PCB in

the whole fish to a specific standard that you know to

be measured on a different basis, is it, such as the

FDA Action level?

A As I mentioned yesterday, when one sees a

concentration of 50 micrograms per gram in a whole fish

and at least has some indication that the edible portions
I neo (_. Urban
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may be anywhere from 20 percent to 80 percent of the

whole body, burden, that there clearly is a very good

probability that that 50 micrograms per gram on a whole

fish would violate the FDA Action level on an edible _

portion .

MR. POPE: Could I have my question read back?

(Question read.)

BY MR. POPE:

Q Is that right?

A I think I have tried to answer that. I think

it is proper.

Q If you plotted those numbers for your whole

fish concentrations at 15 meters from the mouth of the

Harbor, how many of then would be within your so-called

PCB expectation here?

A It looks like about two or three.

Q Did you ever suggest to anybody at FDA that

a better way to do this kind of test for PCB concentra-

tion in fish was to examine only certain types of fish

as opposed to lumping them all together and getting one

number?

A You said FDA. Do you mean EPA?

Q EPA.

A No , I did not .
1 hcj |__.
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Q You believe that to be true, don't you?

A I think, it would be helpful to get information

like that.

Q As far as you know, this was a kind of

Cuisinart approach, you take the fish and put them all

together, chop them up and put them all together and

see what the total PCB concentration was for all of

them, is that right?

A That's correct.

Q Does your shaded area here keep going out

into the Lake?

A One could calculate that, yes.

Q Does it continue downward toward zero?

A No, it would level off because the concentra-

tions in the Lake would be relatively constant offshore,

so it would begin to level off to the right.

Q Can you tell me what Figure 50 is intended to

show?

A Figure 50 is intended to show the relationship

between the accumulation of PCB from water only and

the accumulation of PCB in the field from water and

feed. The figure indicates that the organisms that are

collected in the field, that is under natural real

conditions, pent up higher concentration than fish
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organisms that are exposed to PCB in the water only.

Q Whose laboratory experiments are those that

you are referring to?

A These are a great number of experiments col-

lected from a variety of field experiments throughout

the world.

Q A great number of experiments only produce

this number of data points?

A To me, that is a great number.

Q Is each one of those diamonds and circles a

specific study or is each one of those an individual

experiment within a study?

A Each one of those is a specific study.

Q So each one of those attempts to be a compila-

tion of a whole bunch of experiments itself?

A Some of it might have been. The dots would

generally tend to be one specific field study.

Q Done by whom?

A Again, a variety of people from different sources

around the world.

Q How would we determine where those studies

were so we could check your numbers?

A I believe I gave you the reference that gives

all the backup references for those points.
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Q You gave that to me?

A Yes .

Q Where?

A The first round of my deposition.

MR. HYNES : There is a reference at the bottom of

the chart.

MR. POPE: No, that reference there, that is to

his brother, after.

BY MR. POPE:

Q

A

Q

A

Q

report?

A

630 .

Is that listed in your references here?

Yes, it is, Reference 14.

Oh, this was the 1981 paper you just did.

That's right.

What was the point of putting that into this

To provide some justification for the number

Q I will certainly agree, it needs some justifi-

cation .

A There it is .

Q The Section 10 begins with, an important aspect

of the entire question of the discharge of PCB is the

fraction of amount PCB that was purchased that was lost

to both Waukegan Harbor and the North Ditch.
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Who told you that was an important

aspect?

A I don't recall anybody telling me that. That

is just what I wrote.

Q Your idea, it is your idea that it is an

important aspect?

A I think it is, yes.

Q Where did Figure 52 come from?

A That is my sketch of what my interpretation

of the basic mechanisms involved in PCB budgets for

Waukegan Harbor and the North Ditch.

Q Budgets for what?

A It is strictly simply an illustration of

orientation to describe the relationship between any

discharges to the Ditch/Harbor complex, settling sedi-

ment exchange with the Harbor and exchange with the Lake.

Q In what sense is budget being used here?

A Budget here in the sense of relationships

between the inputs to the system; namely, total quantity

bought and where that material went.

Q Your drawing of the Ditch relative to the

Harbor, it is too deep, is it not?

A It is a schematic, yes.

Q I think we adequately covered in this deposition,
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you didn't do any empirical research at the site, either

in terms of Outboard Marine's use of product, its waste

treatment facilities, its means of disposal of Pydraul

or anything else in connection with this element of

your report, did you?

A No, I did not do any outside studies.

Q Did the attorneys ask you to do this part of

the report?

A I was asked, as I indicated, I think both

by EPA and EPA technical people and attorneys to cal-

culate, if I was able more directly, the production of

PCB that was used that might have escaped to the Harbor

and Di tch .

Q Do you have any range that you would assess

as to the accuracy of this information in this part of

the section?

A I think we give a range, yes. In fact, Figure

55 through 57 are the estimates in the upper and lower

range .

Q Those all assume the starting point was accurate,

do they not?

A Well, that calculation itself, of course,

makes no reference to that initial amount of PCB product

purchased. The range is on the estimate of PCBs in the

I nea |_.
|<eporte

134

. lllino. 't 60603
.,•2 - 767-333?



Thomann - direct 676

sediment.

Q This is all based on your 38 percent and 62

percent?

A And the estimate in the sediment makes no -

reference to the calculation itself, does not draw on

an amount of PCB purchased.

Q Why then in each one of these figures do you

have that on the far left-hand side?

A Because it is ultimately a check, albeit, an

order of magnitude check, on the reasonableness of the

calculation. I mean, if it had come out at 120 percent

of PCB product purchased, I would question the calculation

Q VJhat if it had come out 1 percent?

A I think I did estimate here someplace 4 percent,

so the range here is from 4 to 14.

Q You told me if it had come out at 120 percent

you would question it. If it had come out 1 percent,

would you question that?

A Probably not as much as I would 120 percent.

120 is highly, totally illogical --

MR. FEATIIERSTONE: I'm sorry, what was that?

THE WITNESS: The 120 is totally illogical.

(Brief recess had.)

B Y M R . P O P E :
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Q The basic model is set up on the basis of

empirical information, generally from 1979, is that

right?

A Correct .

Q And the model then generated the 38 percent,

62 percent breakdown? And as you said earlier, that was

an average figure which varied depending on the manner

in which PCDs were discharged to the Harbor, is that

right?

A Correct.

Q What variables would affect that discharge

that would be relevant to an analysis of whether given

any particular situation, 38 percent of PCBs would go

to the Lake?

A Variables would include such mechanisms as the

exchange which is functionally of the meteorology, the

settling and resuspension which is a function of the

exchange flows and velocities, so that number is a

function of all of the parameters and mechanisms that

we have talked about in particulate and dissolved break-

down and so on .
\

Q Might the situation vary depending on how and

what quantities and over what period of time PCBs were

discharged to the Harbor?
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A I think I did indicate yes, if the PCBs were

discharged in a specific large volume discharge in-

stantaneously, for example, versus a constant discharge,

that relationship might change.

Q And the other example you gave was a globule,

PCBs in a globule form or attached to some other aspect

that gets discharged at the same time, is that correct?

A Yes .

Q What did you do in doing your Figure 55, 56

and 57 to assure yourself that those average percentages

would be accurate, based on the conditions that existed

in the past?

A The principal assurance is that the resulting

calculations result in percentages of 62 percent to

the sediment, 38 percent to the Lake, to the Harbor,

and 71 percent for the Ditch, and 29 percent are reason-

able in the sense they are not 1 percent, 9 percent to

the Lake, and 1 percent to the sediment, so they are

reasonable estimates.

Other than that, there is no way that I

know of to check this specifically.

I think I also mentioned to you that the

fact that the percentage of PCB product purchased is not

beyond the percentage, beyond the amount purchased that
I noil l_. l^Jrtyin
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lends credence to the overall analysis .

Q You understood, did you not, that even Mr.

Hynes wouldn't contend there was a same amount of Pydraul

discharged to the Harbor every year?

MR. HYNES: Objection to what I will contend.

BY THE WITNESS:

A Yes, I agree it is not a fixed amount that is

discharged to the Harbor every year.

BY MR. POPE:

Q And that amount and the time over which that

amount per year is discharged to the Harbor would affect

the amount being discharged to the Lake as opposed to

the amount going into sediment, would it not?

A That is correct.

Q When you gave this report to the Government,

the EPA or their lawyers, did you tell them that?

A I don't recall mentioning that explicitly,

although I am quite certain I mentioned it in my pre-

sentation, that these numbers are variables.

Q Did you tell them that your percentages were

based on 1979 circumstances?

A Yes, in the sense that I explained where those

percentages came from.

Q Orally above and beyond what is in your report?
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A Yes .

Q Who was present at that meeting when you

explained the results?

A I think people that I have mentioned earlier,

I recall would have been people like Howard Zar or Ed

Didomenico, I believe; other people from EPA.

Q I think the first day we may have mentioned

this. Have you been provided with fish samples indicating

that just outside the Harbor, fish caught just outside

the Harbor have very low PCB content?

MR. HYNES: You are right. We did go into it on

the first day .

Asked and answered. You can answer.

BY THE WITNESS:

A I believe I have seen some of that data, yes.

BY MR. POPE:

Q Have you basically objected to that data?

A When I saw that, it was substantially after

I the preparation of this report.

Q Does that data tend to contradict the state-

ment made at the bottom of Page 98 that the PCBs in

Waukegan Harbor influence the region outside of the

Harbor mouth?

A No, I don't think it necessarily contradicts.
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Q Why is that, why not?

A Because it again depends on the location at

which the fish were caught, the degree to which they

may or may not have spent any time in that region right

outside the Harbor mouth and so on.

Q What level of PCB concentration in the edible

portion of the fish would you expect for a fish in the

middle of Lake Michigan?

MR. HYNES : Any fish?

MR. POPE: Yes.

MR. HYNES: Any species?

BY MR. POPE:

Q Any fish or any range you want to view that

you have knowledge about, particular species or you

may say for this fish one, and that kind another, I

don't know.

A For the fish in the lower levels of the food

chain, such alewives, there might be a concentration of,

this would be whole body concentration of maybe 5 micro-

grams per gram.

For fish such as the lake trout, it might

go as high as 20.

Q I take it —

A Edib le .

| neo |_. Urban
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Q I take it it m i g h t --

A It is as h igh as 20.

Q Is that whole body or edible?

A The whole body.

Q Edible portion?

A Edible portion would be on the order of 50

percent of that .

Q You have seen statistics? ..

A Yes .

Q I take it you have never done any of that

analysis yourself?

A That is correct.

Q Is it your intention that Figure 58 builds

on your estimate, Figures 57, 56 and 55?

A Yes, and also the earlier estimates of present

input.

Q It say s here :

"In the past, however, when PCBs were

used, the estimated input from the Harbor/Ditch system

may have greatly exceeded all other sources to Lake

Michigan . "

What is that based on?

A It is based on the whcle analysis that preceded

it in the sense that in the range of input as previously

I neo |_. Urtxan
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calculated, it was estimated to range at 4,000 to 7,000

kilograms per year, now contrasted to present inputs to

Lake Michigan as a whole, generally less than 6,000

kilograms per year.

Q Are you aware that U.S. EPA has identified

various other PCB sources, industrial-type sources to

Lake Michigan?

A No, I don't think I am aware of any significant

additional industrial sources that have been identified

since I have prepared this report.

Q Since or before doesn't matter. I am wondering

if you are aware that they have identified other sources.

A No, I am not.

Q That fact would affect the ease with which you

made that statement on the top of Page 100, would it not?

A Yes, depending on the magnitude of what those

fishes were.

Q What did you do by way of investigation or

attempt to determine whether anyone had identified any

other industrial-type sources of PCB contamination,

before you, to Lake Michigan, before you made this

statement on Page 100?

A These results were, of course, presented to,

as I mentioned, EPA in various presentation forms in

I r>C<^ l_. t_jrb-jn
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which case I described how the estimates were made and

drew on the information that I had available and ex-

plained the information that I had available at that

time.

To that degree, those are the investiga-

tions that I made to come up with these numbers.

Q You made really no investigation of other

possible sources, did you? You gave the EPA these

numbers and made this presentation and they did not

object, is that right?

A Well, the numbers come, of course, from other

published information v/hich did not indicate to me any

substantial, and other sources.

Q I did not mean to prolong this . I had asked

•if you made an investigation and you told me you made a

presentation .

Now, that may be your idea of an investiga-

tion. I am just trying to determine what you meant by

that.

You made a presentation to EPA and they

didn't say, so what about these other sources, did they?

A That is correct.

Q You didn't go off to the Lake or do any other

searching if there had been any other published data

I nca \_. Urban
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with respect to these sources in the Lake?

A .1 am trying to explain the total PCS load

from Lake Michigan comes from the evaluation of pub-

lished literature. I didn't just pick that out of the.

air .

Q It was your attempt to locate everything you

could find about other PCB input into Lake Michigan, is

that correct?

A Yes .

Q Did you ever ask EPA whether they had identified

any other sources of PCBs to Lake Michigan?

A Not exactly in those words, but in presenting

my results, I would assume if there was anything, any

significant additional sources, I would have been told.

Q Because if there were any additional signifi-

cant sources, that would tend to contradict some of the

things you are saying here, such as Waukegan may have

exceeded all other sources, is that right?

A Yes -- well, it would alter that.

Q As you sit here today, I take it you still

believe that in summary, and I am quoting from 103:

"In summary, this entire analysis indi-

cates that relative to the whole of Lake Michigan, the

present flux from Waukegan Harbor and the North Ditch
I now 1_ vjrbcm

_________________.________._________________________ C*'1'" '"•» 5"01"* ••"•« Re

I.'-'1 ^.cu'.'i !_•> Soil*

O'Cjao. IlUoil 60603

31? - 78?-333'2



Thomann - direct btib

of about 10 to 20 kilograms PCB per year is small v/hen

compared to the total present load of 1400 to 5600

kilograms PCB per year," is that right?

A That is correct.

Q Now, Section 12, how was that used? Was it

for you to do this work in connection with the study?

A This was a request from EPA.

Q This is what you had done for the Hudson River,

is that right?

A Yes .

Q Did you assume -- and particularly, we are

talking about dredging, are we not?

A Yes .

Q Did you have any expertise in dredging,

yoursel f ?

A No. It is not a question here of expertise

in dredging. It was simply simulating what the response

would be if the sediment were in some way changed to

different concentrations .

Q Did you make any assumptions with regard to

spillage during the dredging?

A No .

Q Are you aware that that is in fact a factor,

that the physical dredging does take place?

II -I Soulk L" So".
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A Again, this is an area that as far as dredging

technology is concerned, is not my area.

Q If I understand your Table 9 correctly, it

seems to tell me that were someone to dredge the

Waukegan Harbor to the level whereby there would be

100 parts per million of PCB that it would then become

a magnet attracting PCB from Lake Michigan? Is that

right?

A The direction of the flux of PCB from the

Lake to the Harbor under the different dredging alter-

natives as we indicated is a function of the approximate

nature of the calculation, so at that level of intensive

kilograms per year exchanging between the Harbor and

the Lake, that is really meant to illustrate that to

those levels the flux would be possibly one way or the

other, but very small.

Q This is from your model, isn't it?

A That is correct.

Q If you actually wanted the right-hand column

here to be zero, approximately what level of PCB would

be over on the left-hand column, 500 parts per million?

A Some concentration level between the present

level and the 100.

Thank you, sir.
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Could you reduce that a little more?

There is a series of numbers that you prepared. Is

there some reason why you didn't give them the number

that corresponds to zero?

A The question that was asked of us was what was

the expected concentration and flux to dredge to those

four levels .

When we ran that calculation and that

calculation only and displayed the results on Figure 61,

it indicates there are some at 100 micrograms per gram

level, there still is some very slight gradient in the

PCB in the Harbor itself, but that exchange across the

mouth of the Harbor would be virtually zero.

Q What is the FDA limit doing there on that

Figure 62?

A It is the same --

Q We are dealing with fish now?

A Yes, that's fish now. 62 is fish, 61 is the

concentration .

Q To your knowledge has the FDA limit of 2 ever

been adopted?

A No, it has not .

Q Would you estimate that based on your knowledge

of your ov/n model, equilibrium based on those figures was

I neo [_. Urban
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somewhere about 250 parts per million or somewhere in

that range?

A Equilibrium in the sense of what, you mean

zero exchange?

Q Yes .

A It would be probably on the order of 250 - 500,

in a range like that.

Q As far as you recall, you -never calculated

that?

A That is correct.

Q This is removing PCBs from sediment, is that

what this is?

A The way this calculation is done is you redo

the calculation but instead of driving the water column

with present PCB sediment concentration, you drive it

with at no place greater than 100, so wherever there

were concentrations at present greater than 100, they

were reduced 100 in the model and then the model was

run .

to?

MR. FEATHERSTONE: Which figure are you referring

THE WITNESS: Table 61 is the actual computation.

BY MR. POPE:

Now you have me confused. 61 , I was looking
I nee? 1_. tjrtxjn
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at 62.

A 61 is the water, 62 is the fish.

Q Let me ask you this:

If you were going to do this, that is,

dredge to, say you were shooting for equilibrium and

you wanted to dredge somewhere from between 250 and 500

parts per million,based on your knowledge of Waukegan

Harbor, just talking about the Harbor now, what would

you dredge?

A That calculation would assume that you would

dredge those areas of the Harbor that had concentra-

tions greater than 250 or 500, so that wherever that

occurred, that is where you would dredge.

Q Based on what you know about the Harbor, would

that simply be a dredging of Slip 3?

A Most of the concentrations that were above

a hundred, as I recall from the data, would be in Slip 3,

yes .

Q By that I understand you to mean that given or

making a rough .estimate, that rough estimate would be»
that if you dredge Slip 3, you would accomplish just

about this result you are seeking here, which is roughly

equilibrium?

A Recognizing that there may be some regions
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outside of Slip 3 that had some local concentrations

greater than a couple of hundred, but that would be

essentially true.

Q Recognizing also you don't know how much

spillage would be involved no matter how much dredging

was done?

A That would be correct.

Q Now then, you go back to fish in 62. It is

my understanding that what you are saying here is if

you dredge certain amounts of sediment out of the Harbor,

you are going to have a direct result on fish, is that

right?

A Yes , sir .

Q What is that based on, that conclusion?

A If you move the high concentrations of PCBs

in the sediment v/hich exchange with the overlying water

column resulting in concentrations of PCBs in dissolved

state, that if you reduce the sediment PCB concentration

that are exchanging with the water column, you will

reduce the water column concentration and that is

exactly what this is calculated here.

Q Over what period of time?

A Steady state calculation, average calculation.

Q What does that mean?
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A What is a steady state average calculation7

That means over a period of time these results would be

what one would expect over a period of time over, say,

on the order of several months at a steady state

average.

Q Would these results be achieved equally, the

best of your knowledge, by a mean1' of cut off Slip 3

from any further contact with Waukegan Harbor?

A Eliminating that source as the primary input

into the system, yes, you would probably get the same

results .

Q Do you have any opinion as to how much money

you would recommend be spent to achieve any of these

levels, PCB levels in the water?

A No, I do not .

Q Do you have any opinion as to what the effect

upon PCB levels in the Harbor or the Lake will be from

taking no action?

A I think that no action, the no action alternative

as we discussed several times, is an evaluation that

requires an evaluation of the buildup of the sediment

over time and the discharge of PCDs from the sediment

over a long period of time so that analysis would be a

more complex analysis than is indicated here, to estimate
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the effect of how long one would have to wait before the

flux out of the Harbor will decline to zero.

Q So far as you know, that study has not been

done?

A That entire calculation has not been done.

Q Are you capable of doing it if EPA wanted it

done?

A The modeling framework itself would permit the

utilization of that, the principal components of that

problem, yes, and to that degree we would be able to

evaluate to some degree the time one would have to wait

for flux to get to zero.

Q You didn't do a similar analysis in regard to

the North Ditch, did you?

A No, that is correct.

Q Why not?

A We weren't asked to.

Q Were you specifically asked to do this kind

of study with respect to the Harbor sediment?

A Yes .

Q And asked not to do it with regard to the

North Ditch?

A No, it was not a question of us being told to

do it; just a question of this is all we were asked to do
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in terms of simulation.

MR. POPE: Subject to those various matters that

we have failed to reach agreement on, Mr. Hynes, I

have nothing further at this time.

MR. HYNES: One thing I would like to bring up:

I don't think the study has been put in as an exhibit

in the deposition.

MR. POPE: You are right, on the theory that he

has one and you have one and I have one.

MR. HYNES: I just wanted to make sure. We all

have the same copy, I would hope.

MR. POPE: I have a current draft, Mr. Hynes. I

don't know what the final one looked like or what the

earlier ones looked like.

DIRECT EXAMINATION

BY MR. FEATHERSTONE:

Q Dr. Thomann, what is meant by model credibility?

A Model credibility means that the principal

components of the problem that one is attempting to

study have been incorporated into the modeling framework,

and in our case that would be the components of resus-

pension, settling and exchange with the Lake; adsorption,

desorption. So the model is considered credible first

when it incorporates the principal components of the
I neo |_. IJrban
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problem under study, and secondly, when it has been

calibrated and compared to observed information.

Both of these aspects contribute to the

model credibility or believability.

Q You would use the terms model credibility and

model believability as one and the same?

A That is correct, yes.

Q Did you attempt to verify .your model for

Waukegan Harbor?

A In the sense that verification is considered

to be a further application of the model to a different

data set collected under significantly different problem

settings, no.

Q The term verification or model verification

is a term of art used in your profession, isn't it?

A Yes , it is .

Q And the term model verification relates di-

rectly to model credibility, model believability, is

that right?

A It adds to it, yes.

Q In your initial answer to my question as asking

you to define model credibility, I noticed that you

nowhere made any reference whatsoever to model verifica-

tion.

\-
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Isn't model verification a distinct step

in establishing model credibility?

A I think I mentioned in my remarks or my answer

to your question that an important phase of model credi-

bility is comparing to observed data. That step is

considered to be composed of, as I quite rightly point

out, two steps: Calibration and verification, where the

verification step, application of the model are used to

a different data set.

Q In short, after you have developed the model,

a model verification would be a further step after you

calibrated the model?

A That is correct.

Q Did you at any time recommend to EPA that

your model be verified?

A No, not in those terms, no.

Q Was there any discussion whatsoever about

verifying your model for either the North Ditch or

Waukegan Harbor?

A No, there was not.

Q Have you yourself in the past stated that a

model such as the one you developed here should be

verified before any dredging alternative or some such

other clean-up remedy is based on it?
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A I believe I have stated in the past in con-

nection with the variety of water quality modeling

studies that the ideal situation would be to carry

out a verification step; that in some instances, that.,

may not be possible.

Q So if I understand you, the ideal situation

would be to verify the model before any dredging remedy

based on that model is carried out, is that correct?

A That would be an ideal, yes.

Q Could you have verified your model for Waukegan

Harbor and and in the North Ditch?

A One would need to have a data set for Waukegan

Harbor that was collected under significant different

conditions than presently exist to fulfill the criterion

of verification, verification being a step in the model

analysis that utilizes substantively different conditions

to test the ability of the model to respond to external

changes .

Q Dr. Thomann, I don't believe you answered my

question directly.

Could you have verified your model for

the North Ditch in Waukegan Harbor?

A I think I was trying to answer in the sense

I think it would be quite difficult without imposing
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some major change on the Harbor, per se. The verifica-

tion steps normally would include some major change

occurring in the system from which one could obtain

data and then check whether the model in fact would be

responsive to that change .

Q Are there statistical means of verifying a

model?

A Yes, there are.

Q Does that also involve a second set of wholly

different data?

A It involves a statistical comparison of model

output to data regardless of what step in the process,

either calibration or verification.

Q Did you make any attempt to verify your model

with any of the statistical methods?

A No. As I explained, I think earlier, varia-

bility in the data and the nature cf this particular

problem appear to me to be such that the generation of

such statistical measures would not substantively add

to the credibility of the model.

Q Did you make any use of the dredging records

for Waukcgan Harbor in your model?

A I believe that we did in the sense of checking

to see whether the amount of dredged spoil that was
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removed significantly altered any of those calculations.

To that degree, we did look at the dredging records.

Q Did you make any use of the dredging records

for Waukegan Harbor in your calculation as you put it

of the historical discharge of PCB from V7aukegan Harbor

to Lake Michigan?

A I believe I did and concluded that the mass of

PCBs associated with the removal of sediment by dredging

Waukegan Harbor was not significant in comparison to the

masses of PCBs that were a part of that calculation.

Q Did you anywhere in your report discuss that

analysis which you have just described?

A I don't think so, no.

Q Are there any documents in your files or

anyplace else where you took into account the dredging

records and the amount of sediment dredged out of

Waukegan Harbor in your determination of the historical

movement of PCB from the Harbor to the Lake?

A Yes , I believe in the material already provided

to you, there are calculations in there relative to the

amount of PCB removed by dredging.

Q How was it that you determined that PCB sedi-

ment from the Harbor was dredged up and disposed of

elsewhere, had no bearing on your calculation of movement
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of PCB from the Harbor to the Lake?

A .The calculation I referred to was a calculation

that estimated the total mass of PCBs over the entire

dredging period that was removed from the Harbor.

Q Yes .

A It was concluded from that calculation that

that mass was relatively small; hence, the calculations

associated with mass in the sediment now and the transfer

out to the Lake was not impacted by that calculation.

Q Would you turn to Figure 55 of your report.

A Yes .

Q Was some of the PCB sediment that was dredged

up and disposed of elsewhere part of the 38 percent of

PCBs that you say moved from the Harbor to the Lake?

A No, no. That 38 percent, as I mentioned, is

a calculated fraction of any input to the Harbor at

flux from the Harbor to the Lake, -=o that does not make

reference to the amount of PCBs that might have been

removed from the Harbor from dredging.

Q The dredging records you saw showed dredging

in the channel of the Harbor itself, is that correct?

A And as I recall, off the side of the channel

in both bas ins .

Q Let us talk first about the PCB sediment from
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the channel itself.

I take it the PCBs that reached the

sediment in the channel were, to your understanding,

the PCBs that moved from Slip No. 3 and out toward the

Lake, is that correct?

A That is correct.

Q If there had been no dredging, then those PCBs

presumably or at least some of them would have gone out

into the Lake?

A That's possible that some of them would have

gone out into the Lake.

Q Can dissolved PCBs in the water column adsorb

to particulate?

A Yes .

Q In your report, you state there is a consider-

able influx of sediment from the Lake to the Harbor.

A Yes .

Q As I understand it, most of that sediment

coming from the Lake into the Harbor piles up in the

channel and in the lower end of the Harbor itself. Is

that your understanding as well?

A Yes .

Q Does your model take into consideration adsorp'

tion of the dissolved PCB to the incoming sediment?

| ne0 [_. Urban
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A Yes . The model would take into account the

adsorption o.f PCBs onto sediment exchanging with the

Lake .

Q Did you use the Harbor dredging records to

verify the sedimentation coefficient of your model?

A No. The Harbor dredging records were used

solely to estimate the mass of PCBs that might have been

removed from the Harbor due to dredging.

Q Could you have used the Harbor dredging records

to verify the sedimentation coefficient on your model?

A On the average lower part of the Harbor, that

would provide some basis for estimating the net sedimenta-

tion ratio.

Q So it could have been done?

A Yes .

Q Would you turn to Figure 50 of your report

which is the figure that relates to the bioconcentration

factor that you calculated.

A Yes .

Q The bioconcentration factor that you calculated,

is that based on both the field data and the laboratory

data that is shown?

A Yes . The laboratory as indicated are shown by

the triangles . That is uptake of PCBs from the water
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only in laboratory experiments, and the circles are

measurements obtained in the field where the PCBs would

have been a result of uptake from the water as well as

consuming contaminated prey.

Q Have you yourself done uptake tests in the

laboratory setting?

A No .

Q Have you done any uptake tests similar to the

ones that Dr. Veith did in Waukegan Harbor out in the

field?

A No .

Q The bioconcentration factor that you used

in your Waukegan Harbor model, does that also include

bioconcentration figures for larger predatory migratory

fish that are not typically found in Waukegan Harbor?

A No . I tried to restrict the accumulation

factor to the range of organisms that might be found,

typically found in Waukegan Harbor. The concentration

or the accumulation factor for larger predator fish

would be higher .

Q Are you testifying that in Figure 50 when you

calculated the bioconcentration factor of 630 that you

excluded from that the predator species?

A That is correct.
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Q Is the horizontal line on Figure 50 at 10 to

the sixth, does that represent 630 bioconcentration

factor?

A No, that represents the upper bounds of the

concentration factor due to the water only. The con-

centration factor used in the water factor is water

plus food chain transfer.

Q Can you point out on Figure 50 the organism

size which is on the horizontal axis that you would

expect to find in Waukegan Harbor?

A Yes. If the results from the size of the fish

had been reported, it would be on the horizontal axis,

about, maybe one-half of the distance between 10 to the

5 and 10 to the 6 microns .

Q That and under?

A That and in that vicinity, yes, probably as

low as 10 to the 5 microns, and under in the sense that

all organisms below that are undoubtedly also in the

Harbor .

Q Where would the small fish that you referred

to in your report fall on your horizontal axis in

Figure 50?

A I think that is what I just tried to indicate,

that it would be about halfway between 10 to the 5 and

1 nea |_. Urban
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10 to the 6. Yes, that's correct.

Q Would you please turn to Page 42, the end of

the third full paragraph on the page.

This sentence: It is assumed that the

amount of PCB in the food chain, above the planktonic

level, is small. This implies that the interaction

between the abiotic and biotic sector is negligible and

can be ignored when analyzing the abiotic sector."

What does that mean?

A That means that the amount of PCB in terms of

mass such as kilograms of PCB residing in the organism,

such as zooplankton and fish in the Harbor, is very,

very small compared to the mass of PCBs residing in

the sediment. So that one can disconnect any inter-

action between the biological portion of the Harbor and

the physical portion of the Harbor.

Q What does that sentence mean?

A It means that the model as constructed --

Q I'm sorry, the last sentence of your answer

where you said you could disconnect the biological

portion and the physical portion.

A If the biological portion were significant in

a situation where the concentration of PCBs in the fish

were high and the number of fish were very great, then
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one might have to incorporate a fish component actually

in the transport of PCBs in the water column sediment.

Because that mass is not great in the

Waukegan Harbor, one can construct a model of just a

physical/chemical aspect of PCBs, fate without including

the biological component.

Q I see. Are you then assuming that there are

few fish in the Harbor?

A It assumes that the number of fish in the

Harbor and the concentrations in fish when multiplied

together do not result in a substantial mass of PCBs

when compared to the hundreds of thousands of kilograms

in the sediment.

Q In making that determination for the purposes

of your model, did you assume there were few fish in

the Harbor?

A Few in the sense that the number of fish in

the Harbor and their concentration would not be of a

magnitude that would influence the problem. Few or

not so few would be a relative term in that sense.

Q On what basis di you make the determination

that the mass of PCBs in the fish that are in the Harbor

was significant?

A On the basis of other work, such as the Hudson
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where that calculation had been made and the amount of

PCS in the biotic sector was, as I recall, on the order

of a percent or two of the total mass of PCBs in the

system.

Q Did you make any effort to determine the size

of the fishery in Naukegan Harbor?

A No, I did not .

Q Did you ask for any information on that subject?

A No, I did not .

Q In your presentation to EPA or in any dis-

cussions you had with EPA, was there any discussion

about the size of fishery in Waukegan Harbor?

A Not that I recall, no.

Q What is the abiotic sector?

A That would be the chemical/physical portion

of the environment and in contrast to the biological

portion.

Q Your report states that the fish found in the

Harbor are small fish. How did you determine that?

A That was determined from the size of the fish

that were part of the data provided to me as I indicated

earlier, data provided largely by EPA.

Q Is that data largely the study done by Gil

Veith?

I r\ea [_. {^Jrban
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A I believe so, yes.

Q Entitled, Uptake and Elimination of PCBs in

Fish Contaminated by Waukegan Harbor?

A There were several references, several reports

associated with the fish accumulation, with the fish

concentration and size of which Veith was one of them.

Q What are the other reports that you received?

A I think, as I recall, I think I turned them

all over. The other reports were by other members of

EPA.

Q Were these fish actually caught in the Harbor?

A Yes .

Q In your Figure 50 where you calculate a bio-

concentration factor that you used for Waukegan Harbor,

did you include any of the data shown on Figure 50, any

of the data that you received specifically for Waukegan

Harbor?

A I'm sorry, I don't understand that question.

Q You testified you received reports from

members of EPA.

A Oh , I see .

Q About fish caught in Waukegan Harbor and the

PCB level in those fish, and my question is did you

include any of that information in what is shown in
| kco |_. ( Jrbon

f ' ' OL L J O L_______________ _______ ————— —————————————————————————— v_ «'T "'iM T^o— ."vnd ; -reporter

C'n.r.MO. |l'inc,: 6-603

31? - 782-333?



T h o i n a r . n - d i r e c t 1 F e a t n e r s t o n e 7 0 9

r_

Figure 50?

A No, Figure 50 is information that was obtained

prior to this information.

Q Did you attempt to calculate bioconcentra t ion

factors for any of the fish actually caught in Waukegan

Harbor?

A To the best of my recollection, I did, yes.

Q What figure did you calculate?

A I don't recall exactly, but one can see that

from Figure 51 that the range of PCB concentration in

the small fish indicated by the hatched area would be

the concentration that one would calculate for Waukegan

Harbor.

Q I'm sorry, did you say hatched area?

A Shaded area, yes.

And therefore, the range that is shown

indicates that the concentration factor that would be

calculated from Figure 51 would reasonably produce at

least some of the data shown for the fish in that figure.

Q Did you at any place sit down and run any

calculations specifically with the fish PCB data that

you received from EPA and the water quality PCB data

that you got?

A Yes. What I am trying to say is that Figure 51
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is really a representation of that. You see the shaded

area is taking 630 micrograms per gram times the dis-

solved concentration in the water.

Q What dissolved concentration did you use in

Figure 51?

A A range of concentrations from the observed

data. One can back calculate that from the results

shown in Figure 51.

Q In Figure 51, in calculating the bioconcentra-

tion factors for the fish data that are shown in Figure

51, did you use the dissolved PCB concentration at

Station 10?

A That is correct, yes.

Q That would give you a higher concentration

than if you had used, say, the dissolved PCB concentra-

tion at Station 1 or 2 for purposes of that calculation,

wouldn ' t it?

A No. The shaded area represents calculation

for 630 micrograms per gram per microgram per liter.

The shaded area represents the calculation for a fixed

bioaccumulation factor .

The reason it changes from the inner

Harbor to the outer Harbor is that the dissolved con-

centration is changed.
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Q In any of your discussions with EPA, was there

a discussion about the appropriate bioconcentration

factor to be used in your model?

A I believe during some of the discussions,

during meetings with EPA, the area of this calculation

was discussed and the bioaccunulation factor that I used

was discussed with them, yes.

Q Did anybody at EPA express any doubts about

your bioconcentration factor?

A Not to my knowledge, no.

Q Did you discuss the matter of bioconcentration

factor with Gil Veith?

Yes, he was present at some of these meetings,

yes

Q Was there any discussion in any of those meet-

ings about the fact that Gil Veith's own field testing

had resulted. in a bioconcentration factor of only a

hundred thousand?

A No, I don't recall that discussion.

Q When you got Gil Veith's report with the

fish he used in Waukegan Harbor and the uptake experi-

ments he ran, did you calculate a bioconcentration factor

based on that data?

A Again, the fish data that is shown in Figure 51
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incorporates data from sources such as you mentioned.

As you can note, there are several fish that are below

the 630 used in the calculation. They would then repre-

sent a lower bioaccumulat ion factor to those that would

be the fish indicated around Station 10 that fell out-

side of the hatched or the shaded area.

Q Are you testifying that the three lower points

represent the Gil Veith data from Waukegan Harbor?

A No, I am not saying that. I am saying that

there are some fish that would have concentration factors

lower than 630 and those are the fish that are outside

of that cross-hatched area .

Q What species of fish in Waukegan Harbor would

have a bioconcentration factor in Waukegan Harbor of

about 630?

A Again, I would have to check the concentration.

I would have to check the species that are associated

with data shown in the shaded areas.

Q On Figure 50 --

MR. POPE: Is that data available?

You said you would have to check it.

THE WITNESS: Yes .

MR. POPE: That presumes you could go someplace

to find out if it is still there.
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THE WITNESS: Yes.

MR. POPE: Broken down by species?

THE WITNESS: That is correct, yes.

BY MR. FEATHERSTONE:

Q Is that data cited in your report, in the

references ?

A I believe that is again in the data, all the

data that I provided to you. That information is listed

there. I don't — that data is not cited specifically

in the references here.

Q Would you flip back to Figure 50 for a minute.

The vertical axis shows PCB concentration levels for

fish on a dry weight basis, is that correct?

A That is correct, yes.

Q Does the PDA report PCB levels on a wet

weight basis for fish?

A Yes. The FDA level that we have been talking

about is a 5 microgram per gram wet weight edible

portion. The reference to dry weight in Figure 50

is from the primary reference as indicated here.

Q That is your own paper?

A Yes, that is correct. The reason for including

dry weight in this figure was so that concentration

factors for very small organisms, as you can see, going
Tliefl I I JrLan
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all the way dov/n to 1 micron or small particles of 1

micron in size, could be plotted on a comparable basis

with larger organisms, so everything was referenced to

dry weigh t .

In the actual calculation, that was re-

calculated back to wet weight.

Q Is there a big difference between a dry weight

calculation and a wet weight calculation?

A That is simply a function of the amount of

the organism or the relative weight of the organism to

its wet weight.

For smaller organisms such as plankton,

phytoplankton , that would be about 90 percent, that is,

90 percent of that organism would be water and 10 per-

cent dry .

For the fish, it would be a factor of

about 75 percent water and 25 percent dry.

Q If you took all the water out of your sample

for purposes of calculating the PCB concentration,

aren't you going to actually end up with a higher PCD

concentration if you calculated on a dry weight basis

than if you calculated on a wet weight basis?

A That is correct, and these results express

that in a dry weight basis. The comparison, however,

I ne<a \_. v_JrDcin
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in Figure 51 is on a wet weight basis.

Q How did you convert the 630 bioconcentra tion

factor to a wet weight basis; in other words, what was

the number on the wet weight basis for that bioconcentra-

tion factor for your model?

A To the best of my recollection, 630 is a wet

weight basis .

Q What types of fish would you consider small

fish?

MR. HYNES : YOu mean by species or by size?

BY MR. FEATHERSTONE:

Q By species and by size. I think you have

already given me the size. I meant species.

A I would think of fish such as yellow perch,

bluegills, small trout and so on.

Q What about bass?

A A large-mouth bass, I would consider to be

a top predator and would probably accumulate PCBs higher

than what I estimated.

Q What about a striped bass?

A Also a top predator or accumulate PCBs poten-

tially higher than what I have calculated.

Q So in your judgment, fish like a striped bass,

for instance, would have a higher bioconcentration factor

I heo 1_. Urban
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than the 630 that you calculated for Waukegan Harbor?

A It is possible, yes.

Q When you say it is possible, is that what

you would expect to find?

A Depends on the location, where that striped

bass is .

Q Don't the various species of fish, other things

being equal, have the sane bioconcentration factors?

A It depends on their food chain and what the

availability of the food is and what the feeding line

is. One species might be feeding on a different food

source in one area and the same species in another area.

Q How about a striped bass from the Hudson River?

Would you expect that to have a higher or lower bio-

concentration factor than a small fish in Waukegan

Harbor?

A Striped bass in the Hudson River would probably

have concentration factors close to the small fish in

Waukegan Harbor on an average.

Q Did you have any involvement in the develop-

ment of the EPA ambient water quality criteria?

A No.

Q Do you unders tand what I am talking about?

A Yes , right .
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Q Do you know how the cri teria for PCB was

calculated?

A In wa t e r ?

Q Yes, the ambient water quality for PCB?

A I remember reading the criteria documents on

PCBs. I don't recall exactly how that ambient water

concentration factor was calculated.

Q Did you understand that in determining the

water quality criteria for PCBs, EPA used bioconcentra-

tion factors for all species of fish, an average bio-

concentration factor?

A I think I recall that, yes.

Q Would that bioconcentration factor be higher

or lower than the bioconcentration factor that you

would expect or that you would use for a small fish in

Waukegan Harbor?

A I don't remember what the bioconcentration

factor was that was used.

Q Is there any reason why you didn't use the

bioconcentration factor used by the EPA in the water

criteria document for purposes of your model in Waukegan

Harbor?

A As I recall, that basic assumption of the

criteria that was used in the criteria document, as you
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pointed out and remind me, is that a single number was

used for all species and no specific reference was

made to food chain uptake as I recall, so that it

would be a rather inappropriate and crude number used

for a specific situation as Waukegan Harbor.

Q How crude is that number for Waukegan Harbor?

A I don't know exactly because I don't remember

the number .

Q How significant is food chain PCB concentration

for small fish in Waukegan Harbor?

A The estimate that I made was that it would

be four times the accumulation directly from the water.

I made that estimate on the basis of information such

as shown on Figure 50.

Q Did that assumption that you made for Waukegan

Harbor have any basis in any experiments or field study

actually conducted in Waukegan Harbor?

A There were no experiments to my knowledge con-

ducted of food chain transfer in Waukegan Harbor.

Q Wouldn't the feeding habits of fish in Waukegan

Harbor be important to determining the relative contri-

bution of PCB from food chain?

A Yes , it would be.

Q Could you find significant variations of food
I heo (_. Urban
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chain PCB concentration from one location to another

location?

A Yes, I think that would be possible, yes.

Q So based on your knowledge of Waukegan Harbor,

we have no idea that the relative ratio you applied,

4 to 1 food chain to dredged uptake is even applicable,

is that right?

A That was the purpose of showing Figure 31,

showing it was not inappropriate for some of the fish

that were collected in Waukegan Harbor, that hatched,

shaded area again indicated the application of the bio-

accumulation factor to the dissolved components in the

water .

Q In any of your earlier drafts of your report,

did you use a lower bioconcentration factor?

A I don't believe so, no.

Q Have you made any calculations of how much

dredging of Waukegan Harbor would be necessary to reach

the 5 part per million level whole fish basis, if a

lower bioconcentration factor were used?

A We made calculations with reference to the

effect of removing PCDs in the Harbor to certain levels

that permitted us to calculate the dissolved component,

and from the dissolved component we applied that
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concentration factor of 630 and obtained the results

shown in Figure 62. If one applied a lower concentra-

tion factor, then those curves would drop proportionately

Q Let us turn to Figure 62 for a second.

What you are saying is if you used a

lower bioconcentration factor than 630, the graph lines

that you show would shift down to the left, is that

right?

A That is correct, yes, would shift down, period.

It would decline uniformly.

Q If a lower bioconcentration factor were used,

I take it less dredging would be necessary to reach the

target level you used of 5 parts per million whole

fish?

A That is correct.

Q If you used a bioconcentration factor of

100,000 in your model rather than 630, do you know how

much less drainage would be necessary than what you

calculated?

MR. HYNES: You mean in terms of water quality or

in terms of level?

Hundred parts per million, that is what

I mean by level .

BY MR. FEATHERSTONE:
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Q I mean level in the sediment.

A .No, not offhand. I wouldn't know what that

level in the sediment would be if I used a different

bioconcentration factor.

Q Looking at Figure 62, if you used a bioconcentra

tion figure of 100 instead of 630, how much of a shift

would you see in the line that is entitled Estimated

Present Condition?

A It would drop by a factor of 6, approximately.

Q Does that mean that the line would be one-

sixth of its present distance from the origin?

A That's right, the values at over a hundred,

let us say 120, would drop to 20.

Q Looking at Figure 61 where you calculate total

PCB levels with various dredging alternatives, did you

make any additional calculations for other sediment

levels other than the ones shown in Figure 61?

A No .

Q Wereyou specifically asked to calculate the

fish levels in Figure 62 using the sediment figures of

a hundred, 50, 10 and 1 part per million, assuming

dredging done to those levels?

A I believe so, yes.

Q How were those levels determined?

I "CO 1__. LJr«*n
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A The level in Figure 62?

Q .Let me rephrase the question.

Were you involved in any of the dis-

cussions that led to the directions given to you to

evaluate the dredging alternatives down to 100 parts

per million, 50 parts per million, 10 parts per million,

1 part per million?

MR. HYNES: Other than discussions where EPA asked

him to calculate at those levels?

MR. FEATHERSTONE : Yes, other than a discussion

where he was told to do it, was he involved in any dis-

cussion of whether those would be the appropriate levels

to look at.

THE WITNESS: No.

BY MR. FEATHERSTONE:

Q Would you say the bioconcentration factor

selected for your study is one of ti»e most important

elements of the model in terms of evaluating the

dredging alternatives?

A I think it is an element in it. I don't think

I would characterize it necessarily as the most important

element since it is possible it also involves the esti-

mate of what dredging would be generally to the PCB

water column concentrations and exchanges with the Lake.

I nea (_. Urban
Reporter

\_r\\caqo. |llinon 60603

31? - 7Q7-333?



Thomar-r. - "•* - ~ - •- t u-'ea the r s t-Oiit--/

G

Q You would certainly agree that the bioconcentra-

tion factor is one of the nost important elements in your

model to evaluate the various dredging alternatives?

A Yes, in relation to the water column concen-

.tration to the fish.

Q Indeed, it is the link between water column

concentration and resultant PCB concentration in fish?

A Absolutely.

Q You testified earlier that you reviewed Gil

Veith's report entitled Uptake and Elimination of PCBs

in Fish.

Based on his field studies in Waukegan

Harbor, did you consider that a bioconcentration study?

A To the best of my recollection, what was done

in that case was to take fish out of the Harbor and

monitor their uptake of PCBs over a period of time

that would represent the uptake of PCBs from the water.

It wouldn't necessarily represent the uptake of PCBs

from the food chain.

Q Did you understand that Gil Veith put the

fish in cages and put the cages in Waukegan Harbor?

A Yes, I understand that. The question there

always is to what degree fish that are caged are capable

of continuing their normal feeding habits of various
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food compartments .

Q Is it vour testimony then that you consider

Gil Veith's caged fish test to be a bioconcentratlon

test only for the direct uptake of PCDs from the water

itself?

A There is probably some uptake from food by the

fish in the cage, but the degree to which that is re-

flective of the normal feeding habits of fish is uncertain,

so that estimates from those kinds of experiments might

be expected to be a little low.

Q When you say a little low, how much are you

talking about?

A I think that would be hard to determine. I

would just say lower than what would be expected if

the fish were allowed its normal feeding habits.

Q But you would not expect to find it way off?

A No, not four, five orders of magnitude, no.

Q Would you expect to find the fish studies by

Gil Veith to have reached a steady state or almost a

steady state in terms of accumulation of PCBs after

four weeks in this experiment?

A I am sorry, I don't, I would really have to

look again at the specifics of that experiment to answer

that question.
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Q What would the specifics of that experiment

tell you?

A What the concentration of PCBs was in the fish

over tine and whether any equilibrium or steady state

concentration had been reached.

Q You are aware, are you not, that there are

people in your profession and fi^h biologists and, indeed,

the EPA itself which state that in a bioconcentration

study, 21) days, even if steady state has not been reached,

is a sufficient period of time for purposes of calcula-

tion of bioconcentration factor?

A I am aware that people say that and that is

usually applied to certain types of fish. However, for

other fish that are longer-lived, on the order of maybe

three years of age and longer, it may take quite some

time to reach an equilibrium value, so that as a general

rule I am aware that 28 days has been offered as a timed

equilibrium level.

Q Would you say that 28 days is an appropriate

period for small fish like the bluegill?

A It is probably pretty appropriate, yes.

Q What about small fish like the yellow trout?

Is 28 days appropriate?

MR. HYNES : Yellow perch?
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BY MR. FEATHERSTONE:

Q T am sorry, bear with ne .
i

Do you consider 28 days to be a good

approximation of equilibrium figure for yellow perch?

A In terms of bioconcen tration , the answer to

that question for yellow perch would depend on what the

age of the yellow perch would be when you began the

experiment. The older yellow perch would probably have

been exposed to the water for equilibrium purposes

longer than younger yellow perch.

Q If they were young yellow perch, would 28 days

be sufficient?

A For young yellow perch, yes.

Q For the older yellow perch, wouldn't you expect

that the older yellow perch would accumulate or con-

centrate the PCBs and almost reach equilibrium in a

28-day period?

A Not necessarily.

Q I apologize if I asked you this before, but

did you make any study of fish mov.ement in and out of

Waukegan Harbor?

A Ho.

Q Did you make any inquiry to figure out what

species of fish are indeed found in the Harbor?
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A Only to the extent of evaluating and examining

the data on species that were provided to me. Beyond

that, no.

Q Is 10 to the sixth 600,000?

A No, 10 to the sixth is a million.

Q In this Thomann paper dated 1980 or 1981 where

you calculate your concentration factor of 630, do you

set out in detail the calculations so we can determine

whether it is wet weight or dry weight basis?

A Yes, I do.

MR. POPE: Is that the one that was actually pub-

lished in 1981, the Canadien Journal?

THE WITNESS : Yes .

BY MR. FEATHERSTONE :

Q Is the 630 bioconcentration figure one that

you calculated and reported in that Canadien Journal

article?

A No, the 630 comes from that article and is

the number that was used in this particular calculation.

Q Are you familiar with the species of fish known

as the Great Lakes whitefish or the whitefish that are

found in the Great Lakes?

A Not intimately, no.

Q Do you know it enough to say that it is a

| re,r \_. Urbon
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small fish or a large fish?

A I know it is a fish someplace in between small

and large of eating size fish and that it has different

food chain characteristics than other fish of the same

size .

Q I am going to show you a document, and I don't

want to mark it as an exhibit because it is the only

one I have, but it is an analysis of Waukegan Harbor

fish for PCB residues by Gil Veith , and I ask you whether

this is one of the reports that you've got of PCD levels

in fish in Waukegan Harbor and that you used in deter-

mining whether your bioconcentration factor of 630 was

accurate for the Harbor?

A This does look like some of the data that

were made available to me for the PCB concentrations in

Waukegan Harbor. Yes, it does.

Q I'm sorry, yes, it is one of the reports that

you received?

A It appears to be, yes.

Q In calculating a bioconcentration factor for

the fish that is shown in this Gil Veith report listed

on Page 2, what dissolved PCB level did you use?

A Again, what I did was to take data of this

type.
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0 Which doesr.'t show whether it was caught in

the Harbor?

A That's right, in the middle of the Harbor.

Then using that calculation, using the dissolved con-

centration in the Harbor and 630 micrograms per gram

and microgram per liter.

Q What dissolved water figure did you use, one

that was average for the entire Harbor?

A No, the 630 was applied to a gradient of

dissolved from the inner Harbor to the outer Harbor.

That is why the concentration is calculated on Figure 51

where the fish is higher on the inner Harbor than the

outer Harbor because the dissolved concentration is

higher, so any fish that fall within this shaded area

would have bioconcentration factors approximately of

630 for the range of dissolved concentrations observed.

Q In Figure -- you are referring to 62?

A 51, I am sorry .

Q In drawing the gradients that are shown in

Figure 51, what is the data for the dissolved PCB levels

that underlies that; if you can just direct me to it,

I can then perform those calculations.

A That would be obtained from information such

as shown in Figure 14 .
TU L U^n
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Q Yes .

A Figure 14 is for the total. Then given the

partitioning between total and dissolved, remember that

60 percent of the total is in the inner Harbor, about

40 percent the outer Harbor, and that factor was applied

to the total estimated dissolved, so that is the data

that underlies the dissolved component that was used in

Figure 51 .

Q Turn to Figure 62.

A Yes .

Q I may have asked you this and I apologize, but

are all those lines drawn based on a bioconcentration

factor of 630?

A That is correct.

Q I take it that the data reflected by those

lines are whole fish data?

A That is correct.

Q If you had calculated edible fish data, I take

it that line would then shift down toward the origin?

A That is correct.

Q Is there any way you can calibrate your model

to the PCB levels reported in fish immediately outside

the Harbor?

A The difficulty with using fish immediately
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outside the Harbor is not knowing exactly what their

travel path had been over some previous time history.

Therefore, if one catches a fish outside of Waukegan

Harbor and observes or measures certain concentration

of PCBs at that local scale, that fish might have that

concentration of PCB because it happened to come out of

Waukegan Harbor, happened to come from the outer part

of the Lake into the Harbor. That makes it a little

difficult in localized open bodies of water situations

to describe exactly what the pattern is of fish behavior,

the transitory pattern and at what water concentrations

it might have been exposed to.

Q I understand that, but if you assume that

fish caught immediately outside the Harbor have in

fact resided in those waters and are typical of fish

that are found and caught there, based on those assump-

tions, can you calibrate your model to the fish PCB

levels that are found?

A What one would have to do is have an estimate

of the water concentration in that area at the time the

fish was caught and then divide the two, namely, the

PCB concentration in fish and the PCB concentration in

water to obtain an estimated bioconcentratlon factor.

If you have that information, yes, you
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could do it ,

Q That would calibrate your model for that fish

PCB data?

A That would provide the estimate for concentra-

tion factor which would then be evaluated against the

630 that was used in Waukegan Harbor.

Q What is the partition ratio between the fatty

part of a yellow perch and the edible portion of yellow

perch for PCB?

MR. HYNES: Do you mean just the fatty and edible

or the edible versus whole fish?

MR. FEATIIERSTONE : We can do it that way, too.

I don't think it really matters either way.

BY THE WITNESS :

A The edible versus whole fish, I think I had

indicated earlier might range anywhere from 20 percent

up to maybe 80 percent of the whole body concentration.

BY MR. FEATHERSTONE:

Q I understand that. Where would yellow perch

fall in that range of 20 percent to 80 percent?

A I don't recall any specific data for yellow

perch that would allow one to zero in on that range.

Q How about lake trout, given your range of 20

to 80 percent?
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A Lake trout are quite variable but might be on

the order of 50 percent.

Q If the State of Illinois reports PCBs in the

edible portion of lake trout at 2.2 parts per million

or 2.5 parts per million, you would expect to find

approximately 5 part per million whole fish PCB levels

in those trout?

A That is correct.

Q What about a species of fish known as the

rainbow trout? What proportion of whole body PCB levels

would you expect to find in the edible portion of rainbow

trout?

A That is a level of detailed question that I

really don't have specific information on that specific

species . I do know from information that I have analyzed

for brook trout that the edible portion would be about

20 percent. That is the number I would give you as one

of the ranges of edible portions as a fraction of the

total .

Q In brook trout you would expect to find PCBs

in the edible portion of fish about 20 percent of the

whole body portion of PCBs?

A Yes, that is correct.

Q You are saying that is approximately the same

I nca [_.
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figure for rainbow trout species?

A No, I don't.

Q You just don't know?

A No .

Q You refer to a figure of 50 percent for the

PCB level in the edible portion of salmon.

A Lake trout, I believe I said.

Q Let me then ask you about coho salmon and

chinook salmon.

What portion of whole body PCB levels

would you expect to find in the edible portion of those

species?

A I have not seen any specific information re-

lating to edible whole body burden for those species.

Q Would you turn to Page 67, please, the be-

ginning of Section 8.

The end of the third paragraph reads:

"The region enclosed by the .20 micrograms

per liter concour could result in fish PCB concentrations

of greater than 5 parts per million based on the bio-

accumulation factor obtained in Section 9."

Did you check that against any empirical

data?

No .

\r\eo (_. LJ
C. ,e-l:' >cJ ̂ "crtKin

114 Sout^ \_a ?alU

O'CO-JO. Illlnoit 606C3

31? - 78?-33i?



Thona r .n

Q Turning to Page 98, the beginning of that last

paragraph on the page reads:

"The comparison indicates that the present

flux from the Harbor/Ditch complex represents less than

1 to 2 percent of the total PCD load to the entire Lake."

Do you conclude from that calculation

that the PCBs coming from the Harbor/Ditch complex

account for less than 1 to 2 percent of the total body

burden of PCDs in Lake Michigan?

A The body burden of PCB in Lake Michigan fish

is a quantity that reflects a time history of inputs

into the Lake. That is principally because I am

speaking specifically of top predators such as the

lake trout, which have 12 or 13-year age span, so that

the translation of 1 to 2 percent of the present load

into the Lake to 1 to 2 percent of the body burden in

fish in Lake Michigan could only be true after the

entire system has come to a new equilibrium value

with respect to the present discharge.

Q So in fact you would expect that the 1 to 2

percent of total PCB input accounted for by the Harbor/

Ditch complex would in fact result in an even lower

contribution total body burden in Lake Michigan fish?

A Even lower than what?
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Q 1 to 2 percent .

A No, no. I am saying there would be a direct

relationship between the flux out of the Harbor/Ditch

complex and the body burden of fish in Lake Michigan

after both had reached some equilibrium value.

Let me give you an example .

Q All right.

A If this discharge, 1 to 2 percent was the

prevailing discharge beginning from several years ago,

five years ago, let us say, the lake trout in Lake

Michigan would not have yet responded to that change

because they live to be 14 years old.

But once this discharge has been going

into the Lake for a period of time equivalent to the

age of the fish, then the 1 to 2 percent would account

for that percentage in the body burden of fish.

Q Do your calculations allow you in any way to

estimate the reduction in the PCB intake by people in

the Waukegan Harbor area if any of the dredging plans

that you evaluated were in fact implemented?

A By people?

Q Yes .

A No, none of these calculations make reference

to consumption by people.
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Q Are you saying that you cannot from your

calculation alone determine the effect if any of pro-

posed dredging remedies on PCD intake by people?

A These calculations by themselves would not

permit that.

Q Do you understand what is meant by a transsect

sampling program?

A Transsect water quality sampling program, yes.

Q I was thinking more in terms of a sampling

system along transsects for, say, sediment samples?

A Yes, transsects would normally refer to a

line drawn across some body of water or out from some

shoreline where samples would be taken at a series of

intervals along the transsect.

Q What is the purpose of a transsect sampling

program?

A To determine the distribution of a particular

quantity that is being measured along the length of that

transsect.

Q Does such a system eliminate the bias that

might be present in a grab sample program, or is that

it's purpose?

A It would help to provide an estimate of the

concentration by reach along the transsect and that
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would provide additional information on any gradient

across the trar.ssect, yes.

Q Do you consider a transsect sampling program

to be more reliable than a grab sample sampling program?

A That is a judgment that is made in the evalua-

tion of the sampling program itself and takes into

account or should take into account the number of factors

including the magnitude of sampling program that is

being conducted and the specific nature of the water

body that is being sampled.

Q Did you recommend transsects be established for

Waukegan Harbor for the sampling being done there?

A I believe I did talk about sampling sediments

of Waukegan Harbor across the width of the Harbor, yes.

Q Using transsects?

A I don't recall whether I used those actual

words, but yes, in the sense of taking samples across

the width of the Harbor, yes.

Q At established intervals?

A I don't recall whether there were established

intervals, but taking across the width, yes.

Q Was that recommendation followed or not

followed?

A I believe that there were samples taken across
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the width of the Harbor , yes .

Q Wera they taken as you wan ted them taken?. i
A More or less as I recall, yes.

Q Well, were they taken as you proposed they be

taken?

A From the time that I might propose something

to the time that it is actually put into practice and

carried out, there nay be other mitigating circumstances
•

beyond ny control.

Q I understand that, but were the samples taken

across the Harbor on the basis you had proposed that

they be taken?

A As I said, more or less, yes.

Q How much less?

A I don't think that is an answer that I can

give quantitatively. There were suggestions made on

sampling the sediment and within the bounds of those

suggestions the samples were taken.

Q Were there fewer samples taken than what you

had originally proposed?

A I don't recall.

Q Is it fair to characterize most of the

samples that you analyzed as random grab samples?

A That is correct, yes.
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Q Are random grab samples in and of themselves

sufficient to prevent bias in the results recorded?

A I think random grab samples in a_ system like

Waukegan Harbor can provide a significant amount of

information on general trends in the Harbor. It is

always good to have more information, but availability

of grab samples in Waukegan Harbor in my opinion were

sufficient.

Q Did the random grab samples that were taken -

and that you had access to for purposes of your model

prevent bias?

A Maybe you should explain what you mean by

bias. That is a term that is easily tossed about that

has to be defined rather vigorously, certainly.

Q As your report indicates, there are Jiot spots

of PCBs within a particular area of the Harbor and,

indeed,if you go from xrne point to a poin^ maybe a foot

away, you could have vastly different PCB concentrations,

is that right?

A That is correct.

Q Part of the purpose of having a systematic

sampling program is to avoid a bias, if you will, in your

calculation of sampling either hot spots or low spots

or a cold spot, if you will, more often thar. you should
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________________________——————————————————————————————— C ,e~t'* ca ^no'-ini-ind '•

:!~i 9;outl> \_0 Sill* S'•*
V. k.cjno. Illinois 6C603

31? - 78?-3332



Thor.ann - direct '. Fea thers tone ) 741

be, is that correct?

A .1 don't know if that's correct.

Q Now, the random samples, the grab samples that

you got and used in your model, did they prevent the

bias as you just described?

A I don't believe that the random grab samples

of sediment produced any substantial bias in the results.

Q How did you prevent that from happening? How

did you prevent the bias from occurring?

A One grab sample randomly, one could argue that

such random grab samples by its very nature will prevent

the bias .

Q If that were possible, why would anybody ever

have a systematic sampling program?

A If their systematic sampling program would be

particularly appropriate if there were systematic changes

in the quantity that one was attempting to sample .

When the underlying distributions of substances you are

attempting to sample are randomly distributed, then one

might argue that a random grab sample might be just as

representative .

Q It is a hit or miss proposition, a random

grab sample?

A Yes, that's right, and that is the whole point.
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By randomly grabbing samples, sediment, you are not

necessarily seeking out any specific location, but if

you do obtain a low concentration and high concentrations,

that is the randomness or that is a reflection of the

randomness in the underlying distribution.

Q But with a random grab sampling program, you

could randomly miss, couldn't you, rather than hit?

A That is correct.

Q Would you agree there is a lot of uncertainty

involved in calculating the scour coefficient in your

model?

A Yes, I would agree with that.

Q Is it true that a lot of information is unknown

by people in your profession about the mechanisms of

scouring and the rate at which PCB might, may be scoured

with bottom sediment?

A I believe there is uncertainty on the magnitude

of that mechanism, but the principal mechanisms that

account for interaction between the sediment and the

water column of PCBs are known.

Q Do you know what hydrodynamic factors are?

A Yes .

Q What are they in the context of the model that

you developed for Waukegan Harbor?
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A Principal hycirodynamic factors for the model

in Waukegan Harbor would be the flow between various

segments occasioned by the mixing processes between the

Lake and the Harbor, so that would be a result of

oscillations in the flow that we categorize under the

general exchange process of turbulent mixing.

Q Is the scour rate a hydrodynamic factor?

A Yes, the scour rate can also be considered,

scour velocity can also be considered a hydrodynanic

factor since it represents or it is a function of the

overlying velocity in the water body.

Q Is the dispersion rate of PCB from one segment

of the Harbor to another a hydrodynamic factor?

A Yes, that was the quantity that I attempted

to describe .

Q In Figure 62 where you draw your calculations

for various-dredging alternatives --

A Yes .

Q -- did you in any way take into account any

change in the hydrodynamic factors that would occur as

a result of dredging?

A No, we did not.

Q Would, for instance, a dredging of Slip 3 of

the Harbor only significantly affect the hydrodynamic
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factors that you calculated and put in your model?

A I don't believe it would. I do not believe

that the dredging of Slip 3 alone would significantly

impact the results as shown in Figure 62 in terms of

hydrodynamics that were used in the model calculation.

Q Wouldn't the dredging of only Slip 3 affect

the indirect contribution of PCBs from Slip 3 to the

water columns of other areas of the Harbor?

A Yes, and that is what is calculated in Figure

62, yes. And that is the reason why the concentrations

dropped from the present condition to different levels

s h ow n .

Q What about settling velocity? Do you consider

that a hydrodynamic factor?

A Yes, settling velocity of particulate matter

can be grouped under general terms of factors related

to water motion such as you have described.

Q Do the post-dredging calculations that you

show in Figure 62 take into account any changes in

settlement velocity?

A Ho, the model calculation was made from the

calibrated model directly to the different dredging

alternatives without any change.

Q The proposed dredging alternatives that are

I nea l__. LJfOon
Reporter
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reflected in Figure 62 could affect the settling velocity,

couldn ' t it?

A No, not necessarily.

Q You say not necessarily. Does that mean you

don't have the faintest idea?

A Not significantly, in my opinion.

Q Would you say that there is a significant

controversy among people in your profession and among

fish biologists about how much PCB concentration in fish

is due to dredging uptake from the water and how much

is due from consumption of PCBs through the food chain?

A Yes, I would probably say that there is a

controversy over that issue, yes.

Q Did you do as much calibration on your North

Ditch model as you did for the Waukegan Harbor model?

A No, not as such. As I indicated before, the

calibration of the North Ditch model centered primarily

on the event of the March 1979 storm.

Q Did you make any determination of what factors

actually exist in Slip 3 which might affect the resus-

pension of sediment in Slip 3?

THE WITNESS: Could you repeat that?

(Question read.)

BY THE WITNESS :

I ^>eo I _ . Uroon
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A Yes, in the sense that I am aware of the fact

that Slip 3 was used by boat traffic and that the flux

of PCBs from the sediment to the water column appears

to be the highest in that region, probably as a result

of the higher PCD sediment concentration in that region.

So to that degree, yes, I did make some

determinations .

BY MR. FEATHERSTONE:

Q Did you make a determination of to what extent

the so-called boat traffic in Slip 3 contributes to the

suspension of sediment in Slip 3?

A Not in any quantitative way, only in a quali-

tative way.

Q By qualitative, you mean you determined there

was in fact boat traffic there but nothing beyond that?

A That is correct.

Q Isn't it important to know the size of the

boats and the size of the boat traffic and how much

disturbance those boats actually create for qualitative

analysis?

A I think the quantitative part of that question

was addressed in the calibration of the model to the

actual data, which I have discussed at some length, so

from the comparison of the model to the observed data to

134
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PCBs, the contribution from the sediment to the water

column in Slip 3 was calculated.

Q Did you use the same model of Waukegan Harbor

for purposes of calculating the historic movement of

PCBs, the present movement of PCBs out of the Harbor

and to evaluate what the proposed dredging alternatives

were?

A That is correct, yes.

Q Referring to Figure 62, I take it if you used

a significantly different and lower bioconcentration

factor and if you calculated the fish PCB level on the

basis of edible fish levels rather than v/hole fish

levels, that you could reach the target levels you set

up with considerably less dredging.

A Yes .

Q Is that right?

A As we indicated before, if you do use dif-

ferent concentration factors and incorporate the changes

or the fractions that would he in the edible portion,

then these numbers, these lines would drop, yes.

MR. FEATHERSTONE: I think I am done.

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

Q Dr. T h o m a n n , w i t h respect to the question of

Sri-an \_o 9i!U
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G

source of PCBs which might be found in a fish in the

Lake, I believe you testified that for top predators

such as the coho salmon, it was your understanding that

roughly 70 percent of such PCB could be attributed to

the food chain and the balance to direct water, is that

correct?

A Yes, yes.

Q How long have you had that feeling, conclusion,

estimate? How long have you believed that?

A That top predators in a system like Lake

Michigan might have significant fraction due to food

chain transfer?

Q Yes .

A I suppose I began to suspect that maybe four,

five years ago .

Q Did you publish a paper in 1978 wherein your

analysis indicated that for coho salmon only 30 percent

of the PCB level was due to the transfer from lower

levels in the food chain and about 70 percent was due

to direct water intake?

A I believe that was a paper -- if I can take

a look at it -- yes, that is a paper I published in

'78 .

Q Entitled, Size Development Model of Hazardous

I nea l_. IJrbein

Illicit 60603
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Substances in Aquatic Food Chain?

A Yes .

Q What caused you to change your numbers from

1 to 180 degrees?

A I think I indicated to you that I was giving

an estimate for that particular species. That estimate

off the top of my head was probably not as good a guess

as it could have been.

Q Wait a minute. Let me see if I understand

what you just said.

The estimate you gave today regarding coho

salmon of 70 percent of PCB coming from food chain and

30 percent from water, you really meant the same thing

as what you published in 1978 when you said that 70 per-

cent was from direct water intake and 30 percent from

food chain?

MR. HYNES : I think you are mischaracterizing,

because I think he was talking about top predators.

MR. POPE: That is what we are talking about,

coho salmon.

MR. HYNES: There are more than coho salmon that

are top predators .

MR. POPE: Mr. Hynes, the record will reflect my

question originally was coho salmon.
j neji 1_. Urbon
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BY THE WITNESS:

A I interpreted echo salmon in your question

as indicative of top predators. The work done in 1978

was an estimate made at that point in time.

My response to your question today was

a response made on the basis of some increased under-

standing on my part of what contributes to food chain

transfer in top predators as opposed to water uptake.

I gave you a figure I understood to be

representative of top predators.

To that degree, you are correct. It is a

figure that is opposite to the specific figure given in

1978. I mean it today in the context of representative

top predators.

BY MR. POPE:

Q With respect to coho salmon, do you now dis-

agree with what you wrote in 1978 as to the source of

PCBs?

A I think I would indicate that I have learned

more s ince 1978.

Q Which would then cause you to change your

conclusions, is that right?

A Yes .

Q And today, you would be more likely to switch

I neo |_. Urban
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those around and say 70 percent was from food chain and

30 percent a better number for the water uptake, is

that right?

A That is correct.

Q Did your model take into account in any way

the two-layer flow that was found by Argonne in some of

their studies?

A No, not directly.

Q Is there any reason why it didn't?

A That phenomenon of two-layer flow is a rather

complex hydrodynamic phenomenon that we incorporated

essentially in the vertical mixing and horizontal dis-

persional coefficient, so we incorporate that through

the parameter of horizontal mixing.

Q You did not directly take the Argonne finding

as to Waukegan Harbor into account, did you?

A That is correct, not directly.

Q That vertical and horizontal is Figure -- do

you have it handy?

A Yes, 32.

Q What page?

MR. HYNES : Just before Page 52.

BY MR. POPE:

Are these given on the same bases?

L
nd |< eporter
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A Pardon me?

Q Are these two charts on Figure 32 listed on

the same basis or is one of them a coefficient of

volume and another one of distance? Are they both the

same?

A The bottom one is in different units, in meters

per c^ay. That is the exchange coefficient.

The top is 10 to the sixth cubic meters

per day, so they are different units. The bottom can

be made into the same units as the top by multiplying

the surface area of sediment.

Q That is designed to reduce it in size so you

can get it on the page?

A No, it is just designed to show the range of

vertical exchange coefficient in units that people

might be more used to seeing.

Q The horizontal unit is not given a volume

to time basis, is it?

A Yes, it is given as cubic meters per day.

Q And the bottom level is distance from the

mouth of the Harbor?

A Yes, that's right.

Q Which is the same for the bottom?

A T h a t ' s r i gh t .

| neo l_. Urban
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Q Are you aware of any reported findings of

Aroclor 1248 in Lake Michigan?

A In the v/ater column of Lake Michigan?

Q Either the water column or the sediment.

A I am not aware of any concentrations in the

water column of Aroclor 1248 and I do recall some data

that I believe was collected by Armstrong on PCB con-

centration in the sediment of Lake Michigan that were

reported as different Aroclors .

Q In terns of water column in Lake Michigan, have

there been reports of other types of Aroclors, other

numbers that you are aware of?

A I think the water column concentrations in

Lake Michigan have generally been reported at only less

than a hundred micrograms a liter. I don't recall see-

ing any additional reports or data on water column by

Aroclors beyond that lower level.

MR. POPE: At this time I have nothing further.

DIRECT EXAMINATION (Resumed)

BY MR. FEATHERSTONE:

Q Do the type of Aroclors involved have any

effect on the bioconcentration factor?

A I did examine that question and compiling the

data that were used in this report, within the range of
I r\co I_. Urbjn
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Aroclors from 1248 to 1254, the data do not appear to

indicate any significant difference in concentration

factor .

Q Did you only look at PCD 1248 and PCB 1254

for that purpose?

A I believe that some of the earlier data also

included some 1016.

Q Did you find any difference between PCB 1016

and PCB 1248 and PCB 1254 for purposes of bioconcentration?

A No, no . ^_

Q Do you know of anyone who has looked at or in

any way studied the food chain in Waukegan Harbor?

A No, I do not.

MR. FEATHERSTONE: I am done at this time.

(Witness excused.)

FURTHER DEPONENT SAYETH NOT. . .

I nea |_. (Jrcxan
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, }
)

Plaintiff, )
)

vs. )
)

OUTBOARD MARINE CORPORATION )
AND MONSANTO COMPANY, )

)
Defendants . )

No. 78 C 1004

I hereby certify that I have read the

foregoing transcript of my deposition given at the

time and place aforesaid, consisting of Pages 321 to

754, inclusive, and I do again subscribe and make

oath that the sane is a true, correct and complete

transcript of my deposition so given as aforesaid,

as it now appears .

Subscribed and sworn to
before me this ___ day
of , A.D. 19

Robert V. Thomann

Notary Public.

TU L
*.i'>eo O"°r* and Reporter

1 Soutk La Sail* St"««l

7J>ica«o. j l l m o l t 60603
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UNITED STATES OF AMERICA }
NORTHERN DISTRICT OF ILLINOIS )
EASTERN DIVISION ) SS:
STATE OF ILLINOIS )
COUNTY OF COOK )

I, Thea L. Urban, a notary public in

and for the County of Cook and State of Illinois, do

hereby certify that ROBERT V. THOMANN was by me first

rtuly sworn to testify the whole truth and that the

above deposition was recorded stenographically by me

and was reduced to typewriting under my personal

direction, and that the said deposition consistutes a

true record of the testimony given by said witness.

I further certify that the reading and

signing of said deposition was n ot waived by the

witness and his counsel.

I further certify that I am not a

relative or employee or attorney or counsel of any of

the parties, or a relative or employee of such attorney

or counsel, or financially interested directly or

indirectly in this action.

IN WITNESS WHEREOF, I have hereunto

set my hand and affixed my seal of office at Chicago,

Illinois, this ____ day of December, A.D. 1981.

Notary Public, Cook County, Illinois.
My commission expires May 31, 1983.

134



7 5 7

IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DIST

EASTERN DI

THE UNITED STATES OF AMERICA,

Plaintiff,

vs .
/

OUTBOARD MARINE CORPORATION )
and MONSANTO COMPANY, )

)
Defendants. )

The continued deposition of DR. ROBERT

V. THOMANN, called by the Defendant Outboard Marine

Corporation for examination, pursuant to notice and

agreement and pursuant to the Rules of Civil Pro-

cedure for the United States District Courts pertain-

ing to the taking of depositions, taken before Thea

L. Urban, a Notary Public in and for the County of

Cook, State of Illinois, and a Certified Shorthand

Reporter of said State, at the United States Attorney's

Office, 219 South Dearborn Street, Room 1486, Chicago,

Illinois 60604, on the 26th day of October, A.D. 1982,

commencing at 10:30 o'clock a.m.

PRESENT:

MR. JAMES T. HYNES,
(Deputy Chief, Civil Division
United States Attorney's Office
219 South Dearborn Street
Chicago, Illinois 60604),

Appeared on behalf of the
United States of America;

- 6V2&-0
|<eporter

|_
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31? - 787-333?
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PRESENT: (Continued)

MR. MICHAEL A. POPE,
(Phelan, Pope & John, Ltd.
180 North Wacker Drive
Chicago, Illinois 60606),

and

MR. JEFFREY C. FORT,
MS. CAROL DORGE,
(Martin, Craig, Chester & Sonnenschein
115 South LaSalle Street
Chicago, Illinois 60603),

Appeared on behalf of Outboard
Marine Corporation;

MR. BRUCE A. FEATHERSTONE,
(Kirkland & Ellis
200 East Randolph Drive
Chicago, Illinois 60601),

Appeared on behalf of Monsanto Company

[ nea [__. Urcxan
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(Witness sworn.)

ROBERT V. THOMANN,

called as a witness herein, having been first duly

sworn, was examined and testified as follows:

MR. POPE: Let the record reflect that this is

the continuation of the deposition of Dr. Thomann,

takiin pursuant to agreement of the counsel and pre-

sumably the witness as to the time and place.

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

Q Doctor, can you tell me whether you have

done any further work on the project since last we

were together at the conclusion of the last session

of deposition?

A No, I have not.

Q Have you reviewed any materials relating to

Waukegan Harbor or this case?

A Yes, I did. I reviewed some materials with

Mr. Hynes.

Q This morning, I take it?

A No, a meeting about ten days ago and then I

reviewed some additional material with Michael Kontaxis

regarding earlier calculations made on the project.

Q Did that meeting with Mr. Kontaxis take place

I neo |_. (^Jr-bcm

———————————————————————————————————————————————————'•— C,ertified 5"ort'lar"' Reporter

IMSoulk L' Solle Street

Chicago I l l i n o . ? 6C603

31? - 7*->-333?



Thomann - direct 761
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after your meeting with Mr. Hynes?

A Yes.

Q Except for those two meetings, those dis-

cussions and those reviews, have you done anything else

in connection with this project at all?

A Not that I recall.

Q What documents did you review with Mr. Hynes?

A I reviewed the draft reports of the final

report and the three group of peer reviews that have

been made of the final report.

I believe that was it.

Q How many draft reports did you review with

Mr. Hynes?

A I reviewed the first draft of the project

report. Then there was an addendum to that which

included computations for the North Ditch and then

there was a draft that was a compilation of both that

addendum and the first draft.

As I recall, that is the extent of the

report.

Q

A

Q

A

Did you review any of your backup data?

In that meeting with Mr. Hynes?

Or since the last time we were together.

The information that I reviewed in addition to

TU, L Urban
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that as I mentioned was the calculations that I re-

viewed with Mr. Kontaxis. But I did not review, do any

additional data review as such.

Q What computations or calculations did you

review with Mr. Kontaxis?

A Relative to the "computation of the PCB mass

in the sediments of Waukegan Harbor and the North Ditch;

went over those calculations.

Q When you say went over those calculations,

what physically did you have in front of you or did he

have in front of him to go over?

A We had in front of us, the worksheets relating

to the computation of PCB mass. That included graphs of

data plotted up and calculation worksheets.

Q This was in connection with the calculation

of the mass of PCBs in the Harbor sediment in Waukegan?

A Yes, and in the North Ditch.

Q And this is all you reviewed with Mr. Kontaxis?

A That is correct.

Q Was anyone else present at either one of these

meetings?

A No.

MR. POPE: Why don't we mark the documents here to

make sure we are all talking about the same draft exhibits

| ned [_. U1"***"
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BY MR. POPE:

Q Can you tell me, first, which of these two is

the earlier?

A This is the first.

Q This being the document marked as Thomann

Exhibit 25 for identification, being a document entitled

Mathematical Modeling Estimate of Environmental Exposure

Due to PCB-contaminated Harbor Sediments with the hand-

written designation at the top, Draft, Limited Distri-

bution, and the U.S. number at the bottom, 35161.

In addition to that, we will mark as

Group Exhibit Thomann 26 for identification, another

document entitled Additional Mathematical Modeling

Analyses of PCB Contamination, dated December 1980,

also with a stamp of Draft in front of that.

(Thomann-OMC Deposition Exhibits

Nos. 25 and 26 marked for

identification, 10/26/82, TLU. )

MR. POPE: Before I go any further, should we be

waiting for Mr. Van Vranken?

MR. HYNES: No.

MR. POPE: Has he advised you to go ahead without

him?

MR. HYNES: He hasn't advised me either way.

| ne<? |_. Urban
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Off the record.

(Discussion off the record.)

BY MR. POPE:

Q Let us just make it clear for the record tha-t

the document we have marked as Exhibit No. 25 for identi-

fication, Dr. Thomann, is the document you indicated was

the first draft, is that right?

A That is correct.

Q That is one of the documents you reviewed

with Mr. Hynes approximately ten days ago, is that

right?

A Yes, that is correct.

Q Would you look through that and tell me if

that was basically in the same condition as it is here

today when you reviewed it with the handwritten indica-

tion on it?

A This appears to be a version of the draft with

some comments on it that I don't recognize as being

necessarily the actual documents that I reviewed with

Mr. Hynes.

I reviewed a clean document. I do not

recall these comments.

Q Do you know whether you have ever seen the

document with those comments on it at all?

I "e<? |_.
(_«rtir'e<J T^koi-t Recorder
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A I d o n ' t recall seeing a document , this d r a f t

with those comments on it.

Q That is at any time?

A I d o n ' t recal l , yes.

Q Have you ever seen a copy, a draft copy of

your report with comments that purport to be from Dr.

Swain on it?

A Of this first draft?

Q Of any of your drafts that you have ever done.

A Yes, I think so. I do recall some version, a

version, a draft of the Final Report that I believe Dr.

Swain had made some comment on, yes.

Q That was not this draft but a later version,

is that correct?

A Yes, that is correct.

Q Without unduly prolonging this, could I ask

you to review this document and ask if that is a copy

of the First Draft of your report that you reviewed with

Mr. Hynes some time ago, ten days ago or so?

A Yes.

MR. POPE: Why don't we mark that document as

Thomann Exhibit 27 for identification.

(Thomann-OMC Deposition Exhibit

No. 27 marked for identification,

10/26/82, TLU.)
| neo 1_. Urban

I l l inois 60603

312 - 787-333?



Thomann - direct 766

BY MR. POPE:

Q Is it fair, Dr. Thomann, to call Exhibit 27 a

First Draft of your report?

A That is correct.

Q That is in fact the condition in which the

document was when you reviewed it with Mr. Hynes in

preparation for this deposition, is that right?

A Yes.

Q To the best of your recollection, have you

received back from Mr. Hynes or from anybody in the

Government or anyone related to this case, a copy of

this draft with handwritten comments on it?

A Not to the best of my recollection. I don't

recall receiving a copy of this draft with comments on

it.

Q Can you tell me when that draft was prepared?

A I believe this draft would have been prepared

around late 1979. I don't recall the exact date, maybe

early 1980.

Q Can you tell us what information you had avail-

able to you to prepare that draft?

A Yes. I had information on the PCB in the

water column that had been collected as part of the

survey of Waukegan Harbor in 1979.

I \^ea |_. Urban
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I had the preceding information that had

been collected on the PCB data on the Harbor sediments

and in the North Ditch.

I had data available from the Argonne

study; also the data associated with the suspended solids

in the Harbor; chlorides in the Harbor.

That would have been it.

Q Are each of those reports you have just re-

ferred to set out someplace in that report so that we

can determine by looking at the document itself exactly

what data you had available?

A I believe so.

Q In the Reference section in the back or where?

A Yes, in the Reference section.

Q Calling your attention to the Reference section

which indicates ten references at Page 73 of that report •

A Yes.

Q -- is that a complete list of data you had

available to you with respect to Waukegan Harbor at

the time you prepared that report?

A Well, the only additional data which is not

listed here as a reference would have been the data

collected as part of the May and subsequent weeks during

1979 as part of the Waukegan Harbor Survey. That is

I neo [_. Urban
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not explicitly listed.

Q Water sampling data?

A Yes .

Q That was data that was prepared or collected^

at least partially at your request or your suggestion,

is that right?

A Yes.

Q Is there anything else that is not listed in

that Reference section that you had available to you at

the time of preparation of that report regarding spe-

cific data about Waukegan Harbor?

A I don't see anything else.

Q You don't have any recollection of anything

else?

No.A

Q I take it it is fairly obvious, but at the time

you did this report, you had your computer model set up

and functioning, is that correct?

A Yes, that is correct.

Q This was the same model that was used to do

your Final Report in this preceding, was it not?

A Well, as far as the Waukegan Harbor model

itself is concerned, it is identically the same resulting

calculations which appear in this report as in the Final

I nea ]_. Urban
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Report.

Q By that qualification, you mean as to the

whole Lake studies that appear in your Final Report,

that would be a different model, is that correct?

A That is correct.

Q That is what you meant by the qualification

to my last question?

A No, what I meant by the qualification to your

question was that the model calculations specifically

for Waukegan Harbor as presented in this First Draft

is identically the same model calculation for Waukegan

Harbor as in the Final Draft.

Q And what additional elements are in the Final

Draft relating to modeling?

A There is an additional calculation on the

North Ditch which does not appear in the First Draft

and a revised calculation of the open Lake response

between this First Draft and the Final Draft.

Q And your revised calculation with respect to

the open Lake response was prepared on the basis of a

different model, is that right?

A Yes, that was essentially a hand calculation,

yes

Q Was it your practice to stamp Draft on this

I ned I_. Uroon
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or was that done by someone else?

A I think that was our stamp, yes.

Q Can you characterize for us in some way the

degree of completeness of this Exhibit 27 at the tim^ -

you prepared and submitted it?

A At the time we prepared that and submitted it,

as far as the available information went, we considered

the document to be reasonably comple.te with specific

reference to the Harbor, although there was some informa-

tion relative to the North Ditch which subsequently

appeared .

Q I understand that, but as to the Harbor which

is what it purports to deal with, it was complete so

far as you were concerned?

A That is correct.

Q Was there a Forward in the Draft that was

deleted? I see a page here indicating Forward, nothing

else on it.

A No, it wasn't deleted.

Q Was it your intention that that would be added

later?

A We were following a normal structural sequence

for EPA reports which require this page to be inserted.

Q I note in this Draft there is a section called

I neo | _ . Ur
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Conclusions.

A Yes.

Q There is also a section called Recommendations,

is there not?

A Yes.

Q In the section called Recommendations, that

does not appear in your Final Draft, is that correct?

A Yes.

Q Why is that?

A That was eliminated from the Final Draft upon

discussion and recommendation from, I believe, Mr.

Hynes ' office.

Q Was it your understanding that one of the

reasons for deleting that recommendation was it would

dilute the effect of your report to have a recommendation

such as that?

A I really cannot comment on that. I don't know

what the reason would be for that.

Q As far as you sit here today, you were given

no reasons for the deletion of your Recommendations

section?

A The information that I received to delete

that section was from, at least my recollection is, was

from a conversation I had with Mr. Kontaxis who had
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received that information through a discussion he had

with, as I understand it and as I recall, representa-

tives of EPA.

He suggested, he indicated that it was..

suggested to us that that section be eliminated.

Q Without reasons?

A The only reason that I heard was that it

seemed to indicate we wanted more work.

Q Was that in fact your purpose in making up

Section 3, Recommendations?

A No.

Q At the time you prepared and submitted this

report, was it your professional feeling there was more

sediment core data that should be obtained?

A Yes .

Q Similarly with regard to No. 2, was it your

feeling that long terra calculations should be conducted

to approximately calibrate to the sediment core data and

provide a more definitive estimate of past flux of PCB

from the Harbor to Lake Michigan?

A Yes .

Q Similarly with regard to 3, 4 and 5, those

were your recommendations at the time this report was

submitted, is that correct?
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I will take you through them one by one.

A Yes, that is correct.

Q Did you ever have any discussion with anybody

with regard to Recommendation No. 5, the No Action

alternative?

A I don't recall any specific discussion rela-

tive to that.

Q That would be with anybody at EPA, whether

Mr. Hynes1 office or anyone from the Government.

A The only aspect of that that I can recall

would be conversations that would raise that question

if nothing was done, how long would it take for the

Harbor to cleanse itself.

Q But you don't recall any indication from the

Government as to why that particular recommendation was

not excepted in this report?

A No.

Q With respect to the 1979 data that we referred

to earlier in connection with this draft report, who

collected that data?

MR. HYNES: Is that the 1979 data that he mentioned

was not cited in the reference?

MR. POPE:

BY THE WITNESS:

Yes
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A Yes, that would have been the data collected

by Cranford (sic).

BY MR. POPE:

Q At the sampling station?

A Yes.

Q You mean Cranbrook?

A Cranbrook, yes.

Q Exhibit No. 27, was that document in what you

would consider to be publishable form in terms of a

scientific work?

A If by publishable you mean in a peer-reviewed

journal?

Q Yes, sir, that is what I mean.

A I would say no .

Q What would be needed to put it into that kind

of form?

A Considerable discussion on actual equations

that were used; the behavior of those equations under

different kinds of conditions; the parameters used which

are cited there. They would be incorporated specifically

with respect to the equation terms, so it would have to

be rewritten to reflect the technical details associated

with the computation.

Q Would it be fair to say that one of the things

I "

|<eoorter

o. Illinoit 60603

31? - 787-333?



Thomann - direct 775

that would be needed before a document such as this

would be in publishable form for a peer review journal

would be the additional factors that would allow some-

body else to replicate the results?

A That is correct. I would say so, yes.

Q Did you ever have any discussions with anybody

at the Government with respect to including such matters

as you have just described in this document?

A Not to the best of my recollection.

Q Were you ever instructed or was it ever sug-

gested by anyone of the Government or anyone connected

with the Government that those items should not be

included?

A No.

Q You never had any discussions with anyone as

to whether they should be or they should not be included,

is that right?

A To the best of my recollection.

Q The decision was yours not to include such

items as we have been discussing?

A Yes, tha,t is correct.

Q Why did you decide that?

A My view of the report that we were writing was

that I wanted to try and write a report that was at
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least somewhat understandable by a sector of an informed

semi-technical layperson. So I tried to write the

report so that it could be understandable from that

perspective rather than from a detailed scientific

point of view.

Q That characteristic as to what would be needed

to make your report publishable for a peer review

journal would apply as well to the Final Report of

this Exhibit 27, is that right?

A That is correct.

Q I know we spent some time at the first session

of your deposition with regard to the estimates you

make throughout your report with regard to low, high

and best.

Would you just give us the description

of how a best estimate as used in these reports was

generated?

A Are you speaking specifically of this First

Draft?

A Surely. If you feel more comfortable just

talking about this draft in front of us, yes.

MR. HYNES: You want to know the specific calcu-

lations?

BY MR. POPE:
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Q I want to know what best estimate means as

used in Exhibit 27. Maybe that is the best way to put

it .

A The term best estimate as used in that exhibit

was a calculation that was aimed at providing the most

reasonable estimate of the total amount of PCB in the

mass of the sediment.

From that point of view, best estimate

means in a sense what one would expect to see if you

sampled the mass of PCB in the sediment every interval

or sampled the entire mass of sediment.

Q Is that calculation done simply based on your

own judgment or is there some objective criteria in-

volved?

A In this draft the calculation used is what is

called the geometric mean of the observed PCB concentra-

tions in the sediment for the calculation of what is

referred to in this document as the best estimate. That

was not used in the Final Report.

Q Why not?

A From the time of --

Q You mean that method of estimate?

A That method of estimation, that is correct,

because from the time that I conducted the estimate in

I nec> I _ . v^Jrbon

—————————————————————————————————————————— - ——————————— — (^ertiped T^noft^

134 S°u^ l_a

|<eporter

icjao. | l l l n o i c 60603
31? - 78?-333?



Thomann - direct 778

the First Draft which used geometric mean of the data

to the time when I used a more statistically correct

method for the Final Report, I realized that the

estimate from the First Draft was not correct.

Q The method of estimating was not correct or

the number was not correct?

A The method of estimation was not correct.

Q First of all, did the method of estimating the

so-called best estimate, is that set forth here in your

Draft Report?

A I believe it is just set forth qualitatively.

Q Would you tell me where that is?

A I believe the discussion starts on Page 8.

The discussion starts on Page 8 and --

Q My question is whether this discussion would

tell a reasonably well-qualified scientist that you are

making your estimate here on the basis of a geometric

estimate. What is the exact —

A Geometric mean.

Q Geometric mean, is that right?

A Yes.

Q Is this discussion here in Section 4, North

Ditch and Harbor Sediment PCB, would that tell a reason-

ably qualified scientist that that is the method of

I hec> |_. Urban
[Reporter

U-

31? - 787-3332



Thomann - direct 7 7 9

estimate you are using?

A No, not directly. It does not directly indicate

that the geometric mean was used, but at least it was my

intention that that would be the implication of this

particular qualitative discussion.

Q Specifically you are referring now to Page 12?

A Yes.

Q And what on Page 12 would tell a reasonably

well-qualified scientist that you were making this best

estimate using a geometric mean estimate?

A In the third paragraph, I talk about the

compilation of sediment data to estimate the total mass

of PCBs,and in the second sentence I note that the high

and low estimates are not rigorously derived through

statistical analysis, but rather an estimate based on

the log standard deviation.

I earlier talked about the median con-

centration which is the same as the geometric mean.

Q The final paragraph talks about the best

estimate, in quotes, is that right?

A Yes.

Q Does that paragraph in your opinion convey

the information to a reasonably well-qualified scientist

that you are using the geometric mean method of estimating?
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A It is probably reasonable to say that he might

ask me specifically what method did I use based on that

paragraph.

Q Is there any reason why you did not put in

there exactly what method you were using to formulate

what you call a best estimate?

A No particular reason.

Q Isn't it your practice normally to set forth

those things so the reader who is somewhat educated

could follow your line of reasoning and understand the

derivation of certain numbers in your report?

A Again, that is the question I guess of walking

this line between presenting this information in a

fashion that is comprehensible to a reasonably informed

technical lay group as opposed to a scientific group.

Q Are the high and low estimates calculated in

your draft report there on a geometric mean basis?

A Yes. As I indicate in this paragraph on Page

12, the high and the low ara based on the geometric

mean plus or minus one log standard deviation.

Q If I correctly understand what you are saying,

the use of the geometric mean method automatically in

proper scientific circles produces a low, a high and a

so-called best, is that right, without regard to subjective
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judgment by the person preparing that report?

A No. I think that my use of the terms low,

best and high to that degree is somewhat subjective

since I used plus or minus one log standard deviation.

High and low estimates are a function

of what one chooses for the range around the mean to

represent a. high or low estimate.

Q And having on any particular calculation achieved

a high and a low, is it your testimony that it is simply

a matter of applying the formula to those two numbers

in order to get a so-called best estimate?

A Well, as I indicated in this draft, the best

estimate is or was obtained from the compilation of

the geometric mean of the concentration of PCB in

sediments. That much would be rigorously determined

given a set of data. The application of that concentra-

tion to a specific region of the Harbor would depend on

the judgment of the analyst.

Q What do you mean by application in that

context?

A Well, let me give you an example.

I could take all the data and get one

average for the entire Harbor and apply that one number

to the entire mass of sediment in the Harbor. Or one
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can divide the Harbor up into reaches and get individual

mean values and apply that to each of the individual

segments of the Harbor.

Q I see. And depending on where you cut the -

lines for the segments, that would be a subjective

decision. You would have different numbers likely to

appear as a so-called best estimate, is that correct?

A That is correct.

Q If I am following correctly, once you achieve

for any given set of data a high and a low estimate,

except for an example of the Harbor, the subjective

evaluation that goes into drawing the lines as to where

the segments will be, the resulting number listed in

your report as so-called best estimate is not subjective,

is that true?

A No, that is not entirely true.

Q What other elements of subjectivity are

involved?

A The best estimate, as I mentioned, is a cal-

culation that uses the geometric mean. That is an

objective calculation.

Q Right.

A That calculation also results in an objective

calculation of the log standard deviation.
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The objective calculation of the mean,

plus or minus one standard deviation, gives you three

estimates: The high, the low and the best.

Q So the other elements of subjectivity would,

be how much of a standard of deviation would apply?

A That is correct.

Q Within the high and the low, is there another

element that you take into account; namely, something

like a degree of confidence in those numbers, at least

for portions of this report?

A The high and the low for purposes of this

First Draft, as I mentioned, were considered to be plus

or minus one log standard deviation. So from this

perspective, the high and the low reflect a degree of

confidence that is about 68 percent of the log of the

data .

Q That is how you worked in any problems you

might have as to the degree of confidence in those

numbers. You used the low and the high for that, is

that right, rather than applying another number such as

a degree of confidence in that range?

A I'm afraid I don't understand your question.

Q I will try again.

Am I correct that what you have just said
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is you, in coming up with these calculations, the low

and the high range is the way you go about working in

your degree of confidence in the numbers?

A Yes, the low and the high were intended in

this report and in fact in all the subsequent reports

to reflect a level of uncertainty in the estimate of

the mass.

Q Using the geometric mean method you have just

described, your so-called best estimate of the amount

of mass of PCB present in the Harbor and North Ditch

was 79,000 kilograms, is that right?

A Yes .

Q Of which 9,200 kilograms was in the Harbor?

A Yes .

Q At any time did anybody from the Government,

whether Mr. Hynes or anybody from his office or anybody

from U.S. EPA or anybody involved in this project tell

you that the number was too low?

A I don't recall specifically, but there were

occasions when representatives of EPA indicated to me

they thought the number was too low.

I also had some conversations with

representatives of Mason and Hanger after this report

who had also been carrying out some sediment mass
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calculations and they thought it was too low.

Q This calculation falls within your area of

expertise, does it not?

A Yes.

Q The compilation of this document which includes

this estimate is something that you were hired to do for

purposes of this case, is that right?

A That is correct.

Q Do I understand your testimony to be that you

do not specifically remember anybody telling you it was

too high but you think there were some discussions about

that?

A No.

MR. HYNES:

MR. POPE:

I don't think that is what he said,

Read it back. Read back the answer.

(Answer read.)

BY MR. POPE:

Q Too low. I understand.

Can you tell me who these people are?

A I remember Howard Zar questioning that estimate.

I remember Ed DiDomenico questioning; these two people

specifically .

Q They were both people that were working on this

overall project for purposes of litigation, were they not?
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A That is correct.

Q It is not your practice, is it, as a general

proposition to change your conclusions to meet the needs

or desires of your clients, whether it is Government -

clients or any others?

A That is correct.

Q Did you tell Mr. DiDomenico and Mr. Zar that

in fact this was your professional opinion, these numbers?

A It appears in that draft report as my estimate

of the mass.

Q Your best estimate as a matter of fact, wasn't

it?

A Yes, in which case at that point, my under-

standing of the calculation of this particular quantity,

that was my best estimate of the best estimate to them.

Q At the time you submitted this report, it was

your professional opinion that the best estimate of the

mass of PCBs in the Harbor and the Ditch was 79,000

kilograms, is that right?

A Yes.

Q And it was your professional opinion that the

best estimate of the mass of PCBs in the Harbor was

9,200 kilograms, is that correct?

A Yes, that is correct.
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Q Did those two gentlemen or either of them or

anyone else from the Government suggest to you that

maybe you ought to redo your numbers?

A No. In fact, they did not.

Q All they told you was they thought that was

kind of low, is that right?

A Yes, that is correct.

Q On your own after hearing that, did you decide

to go back and review your numbers?

A Yes. What subsequently transpired was that

I became aware of the fact that the particular means

I was using to calculate the average for concentration

of PC3s when the data are log normally distributed as

these data are was not correct.

Q When did that thought come to you, before or

after your discussion with Mr. Zar or Mr. DiDomenico?

A Well, it is kind of difficult to pin down

whether it was before or after, but as a result of the

concern that it appeared to be too low, I began to think

a little bit more as to whether in fact there was any

possible error in the calculation.

Q Did you sit down with Mr. Zar and say, "What

are you talking about, too low? I've done ray numbers.

What additional evidence do you have?"
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A No .

Q Did you say that to Mr. DiDomenico?

A No. The only person I said that to was, as

I mentioned, was a conversation I had with representa-

tives of Mason and Hanger, whose names I don't recall

who in a telephone conversation indicated they had

obtained some higher estimates.

Q By what method did they obtain their estimates?

A They used just the straight arithmetic average

of the data.

Q Were they working from the same data you were

working from?

A Yes .

Q How do you know?

A I don't know for sure.

Q You didn't go through the report with them,

did you, that they were working from?

A No .

Q You might have had more data than they had,

is that possible?

A At the time of the conversation, that is

possible, but I don't know for sure.

Q Were you alone when this concept came to you

that you were using the wrong method of calculation or
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was somebody with you?

A I was with my colleague, Dr. DiToro , and I

indicated to him that I had a question about how best

to calculate an average concentration in situations li-ke

this .

He recounted to me that HydroQual had

done seme work on New York Harbor, not PCBs bat asso-

ciated with situations of a log normally distributed

set of data, and that the correct way to calculate the

average was not the way I did it.

Q At any point in time did anyone from the

Government give you either formally or informally a

minimal amount that they wanted to see you calculate?

A No .

Q That is both with regard to the Harbor and

the Ditch, is that correct?

A That is correct.

Q Would it be fair to say that later calculations

were based on the same data and on the same mathematical

model? You just simply changed the method of calculating

for PCB in sediment?

MR. HYNES: You are talking about the mass?

MR. POPE: Yes, the mass.

BY THE WITNESS:
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A Yes. Just to clarify that the calculation

using a mathematical model is independent of the model

calculated of sediment PCS.

BY MR. POPE:

Q Right. The model didn't change.

A The model didn't change.

Q They didn't change anything?

A That is correct.

Q The data didn't change?

A Sediment PCB data, there was additional data

available between that first draft and the final report.

Q That is not what caused you to change your

method of calculating?

A No, that is correct.

Q Basically as to the numbers shown here in

Exhibit 27, the data stayed the same. You simply in

subsequent draft, changed the method of calculating,

is that correct?

A It was additional data in the final that could

be used in the final version, but that fact did not

influence the change of the method of calculation.

Q How many methods of calculation are appropriate

for reports such as this?

MR. HYNES: For estimating the mass, is that right?
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MR. POPE: Right.

BY THE WITNESS:

A From my perspective and from my opinion, the

method that I used for the Final Report is the correct_

method .

BY MR. POPE:

Q That is what, how do you describe that?

A That would be a calculation of the mean of the

data when the data are log normally distributed. That

is the method I used, yes.

Q Does that have a name?

A It is exactly what I just said. I don't think

it has a name.

Q That is one way of making the calculation of

a mass. The other is a geometric mean?

A Yes.

Q Is there any other?

A You can just take the arithmetic average of

the data.

Q Which is your understanding of what Mason and

Hanger did?

A Yes, that is correct. That is my understanding

Q Did you ever try the arithmetic average?

A No.

[ ne<? |_. IJrban

11^ S°"tn L" Sol'* Stre

(3"'CJ.-'o, I I h n e i t 6C603
31? - 782-333?



Thomann - direct 792

Q Why not?

A At the time when I did the First Draft, it

was my judgment at that time that the arithmetic average

would weight the high values too high so therefore, one

should go with the geometric mean which is a median

50 percent. The values would be higher than that, the

values would be lower than that. That was strictly a

judgment on my part.

Q The arithmetic would produce a number that

like as not to be too high to what reality is. Is that

what you just said?

A No. I think I said that the arithmetic

average would have an average higher than the geometric

mean because it would equally weight all the values.

Q The arithmetic average would likely produce a

result that was higher than what was in the Harbor, is

that right?

A No, higher than what one gets in geometric

mean .

Q Of what significance is it that one is higher

than the other in the choice of which to use?

A Well, at the time the significance is that

one did not want to bias the estimate one way or the

other by including very high values or very low values
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with equal weight. That was my thinking at the time

when I calculated the geometric mean which is simply

the 50 percent high value.

Q As far as you know, these would be the only -

three possible choices as to how to go about making a

calculation such as we talked about, PCS mass?

A As far as I know, yes.

Q Why did you choose the geometric mean instead

of the means of data as log normally distributed in the

initial drafts?

A Because at the time, as I indicated, I was

not aware of the correct way to calculate the mean from

a log normally distributed data.

Q Is the choice of this method one which falls

outside of your area of expertise?

A To the degree that I have evaluated data as

part of my expertise as an individual concerned with

water quality, it falls within that realm of expertise.

Q How can you explain for us then why you chose

what you now consider to be the wrong method to use first?

A The simplest explanation is it is a blunder.

Q And it was a blunder that produced numbers

that other people at U.S. EPA thought were too low, is

that right?
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A That is correct.

Q Did anyone suggest to you that those numbers

that you produced during the First Draft, that you would

not be able to work on the case for the Government, you

would not be an expert witness?

A No.

Q Did anyone at the Government suggest that they

would have a little trouble approving a report that

contained numbers such as appeared in that First Draft,

such as number of mass of PCBs in the sediment?

A No.

Q When this idea came to you to use a different

method of calculating, did you contact anyone at the

U.S. EPA or the U.S. Attorney's Office and discuss it

with them?

A I did discuss the revised estimate with them

and the fact that the revised estimate was based on a

correct calculation , yes.

Q Who was that you talked to first?

A That would have been Mr. Zar, possibly Mr.

DiDomenico.

Q Did you talk to them about using that method

prior to actually running the numbers?

A The best of my recollection, I did not.
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I went and calculated the numbers with the revised method

of calculation, then presented the results to them.

Q Were they more pleased with those results

than they were with the first set?

A Well, I cannot say specifically whether they

were more or less pleased.

Q They did not give you any indication one way

or the other that they were more pleased or less pleased

with those numbers than with the First Draft?

A I think to the best of my recollection, the

concern was probably more in the concern of rather marked

change between the estimate in the First Draft and the

Final Draft.

Q What was that amount of change?

A The First Draft, as I recall, the estimate of

PCB in the mass was in the tens of thousands of kilograms

Q In the Harbor?

A In the Harbor, it was 9,000 kilograms, and in

the final estimate, it was on the order of 200,000 kilo-

grams .

Q It is your testimony that they heard that

number and they were not pleased that you had come up

with a higher number, is that right?

A I don't think I meant to imply that.
I nea |_. Urban
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Q What did you mean to imply?

A It was the change between 9,000 and 200,000

which was a matter of some concern, that one estimate

should give 9,000 and the other estimate should give

200, 000.

Q Did you attempt to allay their concerns during

that discussion?

A Yes. I tried to indicate -to them that the

first estimate was incorrectly arrived at.

Q Is there someplace I could go to to determine

the published literature that one method of calculation

was superior for this type of situation than another,

speaking of geometric mean, mean of the data when log

normally distributed?

A I think the literature that one could go to

would be a statistics text which would indicate that

if one is estimating the average concentration for log

normally distributed data then you would use the second

way that I estimated it, estimated the mean.

Q Did you yourself coming to this' change in

method which produced a rather dramatic change in the

estimate consult anybody other than your discussion

with your colleague regarding this change in method?

A I consulted statistical text, yes.

n l_Jrbcm
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Q Which one, would you tell us?

A I think there is a text by Parzen which is

referenced in the Final Report.

Q Modern Probability Theory and Its Application?

A Yes.

Q Did you consult anything else with respect

to that change of method?

A I might have consulted other statistical texts

that I had, but I don't recall specifically.

Q Had you done estimates either of PCB or other

substance similar to the study you did here by using

geometric mean in the past?

A Not to my knowledge, no.

Q Had you ever done that kind of estimate before

at all?

A No.

Q Did you have a meeting where you presented

your new numbers or the numbers that followed your

change in methodology?

A Yes, I did. As I recall, I did, yes.

Q Who was present at that meeting?

A I believe Mr. Zar, Mr. DiDomenico, Ms. Kaye

Jacobs and there might have been one or two other people

who I didn't know their names.
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Q Here in Chicago?

A Yes .

Q When was that approximately?

A That would have been January of '81.

Q This report, Exhibit 27, was submitted about

when?

A It would have been late 1979 or early 1980

to the best of my recollection.

Q This meeting where you presented the new

methodology was approximately 12 months after the sub-

mission of your First Draft, is that correct, Exhibit 27?

A That is correct.

Q Calling your attention to Exhibit No. 26 for

identification, that is as well a draft report, is it

not?

A Yes .

Q Can you tell me what that document is?

A Yes. This was additional work that we did

subsequent to the First Draft and incorporated, the

principal incorporation was the work on the North

Ditch.

Q That was work that was not available at the

time Exhibit 27 was prepared?

A That is correct.
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Q Was Exhibit 26 in fact an expansion of your

assignment over what had originally been the case?

A That is correct.

Q Can you tell me why Mr. Kontaxis' name appears

first on Exhibit 26?

A No particular reason.

Q At the time you did this report on the North

Ditch, did you have any additional data that you did

not have at the time you had Exhibit 27 prepared?

A Yes. As I mentioned, there was additional

data on the North Ditch and I believe there was some

additional data on the sediment PCB in the Harbor.

Q Let me ask you the same question I asked you

before. If I looked simply to the references here at

the end of Exhibit 26, would I be able to determine all

of the data that you had available in connection with

the preparation of that report?

A I believe so. I don't recall any other data

that is not listed in these references.

Q The additional information you have just made

reference to with regard to samples in the Harbor, are

they listed on Page 32 of that report?

A No, they are not.

Q What are those, how would you describe them?
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r

Who prepared them, what are they?

A I believe on Figure 11 is indicated some

additional data that is labeled ERG Core (Top Segment) .

Q Is that sediment data?

A Yes.

Q That is prepared by ERG, the company?

A Yes .

Q That was data that was not available at the

time you did your First Draft of the Harbor study,

Thomann Deposition Exhibit 27?

A That is correct.

Q Is there anything else that was available to

you in preparation of Exhibit 26 as to the Harbor that

was not available to you at the time of Exhibit 27?

A No, that was the Harbor. ERG core data was

the Harbor, yes.

Q Right.

A Then I misunderstood your question.

Q With respect to information regarding the

Harbor, was there anything available to you at the time

you prepared Exhibit 26 that was not available to you

at the time you prepared Exhibit 27 other than the ERG

data?

A I don't recall if there was any additional

I neo |_. Urbcm
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information .

Q So earlier when you said at the time you did

this you had the Ditch information but you also had

some additional data regarding the Harbor, you are

talking about the ERG data?

A Yes.

Q Did the ERG data cause you to change your

estimate with regard to the estimate as to the PCB in

the sediment and the Harbor?

A I think there was an additional calculation

made here, yes, using that information.

Q You are referring now to the document dated

December of 1980, is that right?

A Yes.

Q Would you tell me what that additional calcu-

lation is?

A That additional calculation, to the best of my

recollection, used the additional data and the same

geometric mean technique as in the first report to come

up with a revised estimate of total' mass in Figure 15.

Q So your best estimate as of December 1980 with

regard to PCB in the mass sediment in Waukegan Harbor was

what?

A 12,000 kilograms.

I neo 1_. Urban
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Q That is up f r o m 9 , 2 0 0 , is that right?

A Yes.

Q Would I be correct in saying that as of December

of 1980, it was still your best professional opinion that

the geometric mean was the proper method to compute the

data in order to get to that best estimate?

A Yes, sir.

Q Did you use the same method of calculating

with respect to the North Ditch?

A Yes .

Q As of December 1980?

A Yes.

Q Where during this period of time from late

1979 when you submitted your First Draft, what point in

time did these discussions take place with Mr. Zar and

Mr. Ed DiDomenico with respect to their feeling that

your estimate was too low? Was it shortly after the

issuance of the report?

A I think there was a general feeling all along

that the estimate seemed to be too low and both through

that First Draft and the Addendum. I don't recall a

specific point in time where that was pinpointed.

Q I have a little problem with general feelings.

Is it your testimony that sometime shortly after you
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issued your original report, Exhibit 27, somebody con-

nected with tnis project for EPA expressed to you the

concern that the number was too low?

A After the submission of that First Draft

report, I really didn't hear very much at all from

EPA for a period of time, so to the best of my recol-

lection, it would have been some months after the sub-

mission of that First Draft that some concern Was

expressed to me.

Q Closer to the issuance of this subsequent

report in November of 1980?

A That I don't recall exactly.

Q In any event, whether it had been six months

or eight months or two months after you had first re-

ceived the word from the U.S. EPA that they were con-

cerned that your estimate was too low, your second

report came out, Exhibit No. 26, is that right?

A Yes, that is correct.

Q You had already heard from them, that concern

prior to the issuance of that report?

A Yes, right.

Q Had you begun the process of redoing your

method of calculating the mass of PCB in the sediment

as of December 1980?

I neo |_. Urbcin
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A I don't recall specifically whether at that

point I had an awareness of the need to recalculate.

I might have started some recalculations, but to the

best of my recollection, the bulk of that would have -

been done following the submission of that Addendum.

Q Sometime after December of 1980?

A Yes .

Q It appears logical to me that you would not

be submitting this report in December of 1980 if you

no longer had faith in the calculation, is that right?

A That is correct.

Q Does in fact the text of this document which

we have marked as Exhibit 26 reflect your use of the

geometric mean as well as the actual numbers?

A No, it does not.

Q Would it be fair to say that a reasonably well-

qualified scientist reading Exhibit 26 could not really

tell from the document itself without any specialized

looks at the data whether you were using the geometric

mean method or another method of mean data when log

normally distributed? Is that a fair statement?

A That is correct.

Q Do you recall any discussions with anybody on

behalf of the Government, whether EPA or U.S. Attorney's

I ned (__. Ur':5cin
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Office, in connection with Exhibit 26 where somebody

said or implied to you that your estimate was still too

low, 12,000 kilograms in the Harbor?

A Again, I don't recall any specific time of

that concern, but it was a concern that had continued

throughout preparation of both documents.

Q Under your Conclusions section of Exhibit

No. 26, you do some calculations and then conclude that

based on your estimate of what the discharge to the

Harbor and Ditch Complex was that about three percent

of the total PCB product purchased was discharged, is

that correct, calling your attention to No. 6?

A Yes, that is correct.

Q Why did you make that calculation?

A A request had been made to me to estimate as

to whether I could, using the information available to

me, estimate the total amount of PCB that had been

purchased that might have escaped into the Harbor.

(Mr. Jeffrey Fort left the

deposition room.)

BY MR. POPE:

Q For what purpose?

A The purpose primarily was to try to estimate

from an independent means rather than relying on an
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estimate that had been in literature which was quoted

in the First Draft of 10 percent.

Q As a general proposition across the country

or across the world, whatever?

A Yes -- no, I think there was a specific

reference in the first report to an estimate that had

been given of 10 percent specifically in Waukegan

Harbor, so this calculation was aimed at trying to

estimate that discharge with a technique that would be

independent of that estimate.

Q In order to verify or validate the estimate?

A Yes, that is correct.

Q And did it?

A At this stage, the conclusion indicates it

is estimated at about three percent. I think in the

First Draft, the reference I quoted suggested 10 percent.

Q Correct. Did your calculation of approximately

three percent of product purchased, to your mind as of

December 1980, validate your estimates of these total

PCBs?

A I am sorry, I guess I don't follow you. I

made an estimate here of three percent total product

purchased was discharged into the Harbor and Ditch

Complex .
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Q Right. One of the purposes of making that

estimate was to determine whether your calculation was

right, is that.correct?

A Which calculation?

Q Why dont you tell me what the purpose was in

the context of this project of making an estimate that

resulted here in three percent of product purchased?

A The purpose of this project was to estimate

what the flux of PCBs might have been to the Lake in

years past and relate that specifically to the percent

of total product purchased.

MR. POPE: Let's take a break.

(Brief recess had.)

(Record read.)

BY MR. POPE:

Q What is the purpose of relating the total

flux to the total percent of product purchased?

A Simply to determine at least to a first

approximation, whether the calculation is at all

feasible. That is if the percent of the product

purchased as per this calculation ended up to be 200

percent of what one had purchased, then one would have

questioned whether the technique was appropriate.

Q That would have caused you to question whether
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the numbers in the flux were correct?

A Yes .

Q So it is a check of the percentage of product

purchased, it is sort of a check on the numbers you

reached as to the amount of the flux into the Lake?

A That is correct.

Q Within that context then, in December of 1980

your computation of three percent of. the total PCB

product purchased, did that in fact verify in your

mind the accuracy of the numbers with regard to the

flux to the Lake?

A It verified in my mind that the numbers were

reasonable. Accuracy, of course, is a different conno-

tation .

Q It did verify to your mind they were reason-

able?

A Yes.

Q With respect to Conclusion No. 7 here on

Exhibit 26 for identification, does that indicate that

of that three percent of product purchased going to the

Harbor/Ditch Complex, it was your estimation as of

December 1980 that one-third of that amount entered

the Lake?

A That is correct.

|<epor*e
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Q Was it the intent that this Exhibit No. 26

for identification would be combined with Exhibit No.

27 for identification in a final report?

A That is correct.

Q Did you present this December 1980 document

physically to the U.S. EPA or did you mail it to someone?

A To the best of my recollection, it was mailed.

Q Who was that mailed to?

A I don't recall exactly.

Q Can you tell me what you do recall. Was it

mailed to Mr. Hynes, was it mailed to the U.S. EPA

directly?

A No, to U.S. EPA, either to Mr. Zar or Mr.

DiDomenico.

Q Was it mailed by you or by Mr. Kontaxis?

A The best of my recollection, it was mailed

by Mr. Kontaxis.

Q Can you tell me approximately how the work

was broken down in the preparation work between you

and Mr. Kontaxis?

A Yes. He carried out the calculations under

my supervision, prepared a first document of the report

and then I reviewed that and that was what was sent to

the EPA.
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r

V

Q I note there is no Recommendation section in

this document, is that right?

A That is correct.

Q Was that because the recommendations were

already contained in the earlier Exhibit 27 for

identification?

A That is correct. This VLB simply tendered

as an addendum.

Q Following the mailing of the addendum, was

there a meeting you attended with respect to this

project?

A Yes. I believe that was the meeting that I

referred to earlier in January of '81.

Q You referred earlier in what context?

A Earlier in my testimony today.

Q Would you tell me which conversation that is.

Is that where Mr. Zar told you thac the numbers were

too high?

A No, that was a meeting at which I presented

a revised estimate of the sediment PCB mass.

Q Why don't you tell me what took place in

connection with this whole project after you sent the

December 1980 report to the U.S. EPA?

A Okay. To the best of my recollection, after

I nec> |_. V_Jrbcin
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that I became aware of the computation of the mean of

the data when they are log normally distributed and

recognized that that could have a significant impact

on my estimate of the mass.

Q Were you already aware that Mr. Zar and Mr.

DiDomenico were not pleased with the number or at least

that the number was too low in terms of overall mass?

A I don't think so. I don't think so.

Q Is it your testimony that you decided to

change the method of calculation before you became

aware that they thought the number was too low?

A I indicated that there had been concern all

along that the number was too low ancl that concern,

coupled with my conversation with Dr. DiToro, my colleague,

following December 1980, led me to recalculate the mass.

Q A question that occurs to me though is why

you didn't have a reconsideration prior to the December

1980 report.

A It just wasn't recognized on my part up to

that point.

Q At the time you submitted the December 1980

report, you were aware that the U.S. EPA thought the

number was too low as to overall mass estimate?

A That is correct.
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Q But you had not had this discussion yet with

your colleague. Would you give me his name again,

please?

A Yes, Dr. DiToro, D-i T-o-r-o.

Q Who is he?

A He is with HydroQual and Manhattan College.

Q What is his area of knowledge?

A Similarly as mine, water quality.

Q You didn't go to him before December of 1980

because you felt confident your method in the first

report was the appropriate method, is that correct?

A To the best of my recollection, that is true.

Now, I had been aware that one can calculate mean of

log normally distributed data as finally used here,

but making that connection in ray own mind to this

particular problem context was not formulated until

after that.

Q My question was was there something that

occurred that caused you to reconsider?

A Again, I don't recall any specific event. I

think what happened was in my own mind, a combination

of expressed concern and the differences of estimates

between Mason and Hanger which used an arithmetic

average and our estimate and the becoming more fully
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aware of how to calculate the mean of log normally

distributed data, that all came to mine following

submission of this.

Q There was no triggering event so far as you

recall?

A I suppose the only triggering event would

have been the conversation, as I mentioned, with Mason

and Hanger regarding their estimate of the average.

That, to the best of my recollection, might have even

been before December of 1980, but after this I started

to think about that a lot more.

Q Would it be fair to say it was somewhat close

in proximity with your conversation with Mason and

Hanger and your submission of this report in December

of 1980?

A I don't recall that exactly, how close in

proximity it was to this.

Q Did you submit this December of 1980 report

with any kind of a cover lettar, either in an oral

telephone conversation that you were submitting it

but you had some serious questions about the method of

calculation?

A I think there was a cover letter, but I am not

sure, but I don't think there was any transmission of
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serious concern about any of the numbers in the report.

Q Before you actually went and recalculated

the numbers using this other method, you did not indi-

cate to the U.S. EPA there was any concern in your

mind with regard to the prior method, is that true?

A To the best of my knowledge, that is true.

Q I think I have the context now.

Then early in 1981, you attended a

meeting with U.S. EPA where you presented your new

method of calculating.

A That is correct.

Q Was anything else covered at that meeting

besides that?

A At that point I think I reviewed also the

North Ditch calculation which was in the addendum and

a calculation on a transient storm event using the

model of the North Ditch to estimate the mass of PCS

that might be flushed out of the Ditch during a transient

storm event.

Q Was there any comment from the U.S. EPA about

either of these two elements?

A As I mentioned earlier, I think there was

some concern about the change in the estimate because

of the magnitude of the change. To the best of my

Certified Ororthand Reporter

eago. Illinois 60603

31? - 787-3332



T h o m a n n - d i r e c t 215

recollection, the response to the calculation of the

transient load event was interest in the sense that it

indicated just three kilograms coming out of that event.

Q When you say indicates interest, you mean

surprise that the number was that low?

A Correct.

Q Can you tell me as best you recall what the

discussion was about change in method of calculation

and the change in number from the 9,200. You said

there was some discussion or some concern about the

magnitude of the change of the calculation.

Can you give me some more detail about

what you recall in your discussion?

A What I recall was that as I described, the

revised calculation indicated that it is a substantial

revision because of the particular method that was used

subsequent to the First Draft. I think by and large,

it was accepted as I presented it with this concern

that it is a markedly different estimate from one report

to another. I don't recall any elaborate discussion

that we had.

Q What do you mean concern that there was

such a big difference from the first report, concern

that would call in question the accuracy of the second
I r\eo I _ . Urban
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number or the second method of calculation?

A No, I think the concern, at least that I

recall, was a concern that no one likes to see esti-

mates vary so markedly by more than orders of magnitude.

It raises questions about the basic approach that was

used.

Q How did you respond to those questions?

A Pretty much the same way I responded to you

today: That my awareness that the first estimate really

from a statistical point of view is not correct and

that I needed to change that.

Q Do I understand that as far as you understood,

the only attorney present was Ms. Jacobs at that meeting?

A To the best of my recollection, yes.

Q What other numbers were changed as a result

of your using a different method of calculation besides

the mass of PCBs in the sediment and the Harbor?

A That would also have affected the calculation

of how much mass of PCB might have fluxed out into the

Lake during past years.

Q What was that change, from what to what?

A I am sorry, I would have to check the report,

the specific percentages.

Do you have a copy of the Final Report?
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Q All the drafts are here. Choose whatever

you want.

A The comparison here would be Figure 16 of

the draft addendum to Figure 55 of the Final Report

where the principal difference is in the estimate of

the Harbor and North Ditch sediment PCB.

Q Specifically you are talking about here?

A No, it would'be comparison between 115,370

for the North Ditch versus two hundred seventy-seven

and the comparison of 12,000 versus 207,000.

Q For the Harbor?

A Yes, for the Harbor.

Q What else is changed in that figure?

A To the best of my knowledge, that's all.

Q How about the percentage of product discharged?

A Yes, I am sorry. In terms of basic informa-

tion that was used to construct this chart, it is really

only the sediment PCB data, PCB estimate that was

changed. All the other numbers are back-calculated

from sediment mass and the discharge to the Lake,so

that does mean that the percent estimated to be dis-

charged to the Harbor/Ditch Complex and the percent

discharged to the Lake does change.

Q As well as the amounts estimated to be
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discharged?

A That is correct.

Q Would you indicate the former numbers and

the current numbers in that 1981 draft?

A If we work from the Lake backwards in the

first addendum, the estimated flux to the Lake was

3,400 kilograms per year where in the Final Report it

is 15,000 kilograms per year.

Q In the First Draft, is Figure 16 the same

figure?

A NO .

Q They are different? Is that information con-

tained in the First Draft you did in late 1979?

A No, it is not. So working backwards from the

Lake, as I said, 3,400 kilograms first estimate and

15,000 kilograms per year in the second estimate.

Then the discharge to the Harbor/Ditch

Complex went from 181,000 to 700,000 kilograms per

year, from 3.4 to 14 percent.

Q In your opinion, is 14 percent as a percentage

of product purchased as accurate an estimate for pur-

poses of checking the correctness, reasonableness of

your approach? Is it as accurate as 3.4 percent?

A I think, again, the question of accuracy
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implies that one is measuring something very directly

here. The difference between 3.4 and 14 percent, I

don't think can be reasonably determined to be a

significant difference, given this kind of analysis ...

framework.

Q Within the context of what the purpose of

what you described for computing the percentage of

product purchased and discharged according to your

estimates, what number would tell you that there was

something very wrong in your calculations?

A Well, as I indicated, certainly a number that

would tend to end up with an amount discharged to the

Harbor/Ditch Complex greater than what had been pur-

chased would be clearly suspect.

Q Very obviously.

A Right.

Q Can you tell me a number below that, the

lowest number you think really would be a cause for

serious concern about whether you are pursuing the

proper methodology?

A Again, a kind of number from what I understand

of a problem context of this type that might be con-

sidered to be high or might be on the order of three-

quarters of the amount purchased. Below that I would
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simply have to rely on somebody else's estimate of what

is an unreasonable or reasonable number.

Q Would that apply to 14 percent as well? You

would have to rely on somebody else to tell you whether

that is a reasonable percent of product purchased likely

to have been discharged into Waukegan Harbor?

A To that degree, yes. The 14 percent was a

range of a percentage or in the range of a percentage

from what I understood in the conversations I indicated

earlier, in my earlier deposition, that I would have

had with Ed DiDomenico, for example.

Q Would he be the person you are relying on to

tell you, "Wait a minute. That number might be totally

unreasonable given that particular facility"?

A Yes, based on his understanding.

Q And his experience and knowledge?

A Yes .

Q Were any decisions reached at that meeting in

early 1981?

A Not that I recall, other than to continue to

finish up the report.

Q Did you present these numbers in writing at

that meeting, the numbers we just talked about in terms

of estimates?
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A I believe I presented some draft figures

from the Final Report that indicated the change in the

I -

V

mass .

Q In what format?

A I used overheads.

Q You did not distribute any documents?

A To the best of my recollection, no.

Q Why did you decide to do..that?

A No particular reason.

Q Did you have the same degree of confidence in

these new numbers that you had in the 1979 version?

A I was more comfortable with them in the sense

that I believed the methodology that I used would be

more defensive, yes.

Q Did somebody tell you not to reduce those to

writing until they had been approved by the U.S. EPA?
w

A No.

Q Is it normally your practice in making reports

with regard to utilization of specific numbers not to

give your clients written indications of those numbers

until they had been approved by the clients?

A Well, in this case the Final Report was

virtually around the corner in the sense that we had

to submit it pretty soon, as I recall, and all the
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documentation in the revised estimate would have appeared

in the draft Final Report.

Q Have you subsequently destroyed the materials

used for the oral presentation, the overhead projection?

A I don't recall, no. I would not have destroyed

them. I don't recall where they are, frankly.

MR. POPE: Have they been produced, Mr. Hynes?

MR. HYNES: Everything that HydroQual had and

we have had has been produced that we know of.

BY MR. POPE:

Q Dr. Thomann, have you produced them for Mr.

Hynes?

A I don't know. I have to check.

Q Those would be the clear thing you need for

an overhead projector, is that right?

A Yes. I would have to check to see if they

are in the files that we sent to the client or copies

of things we sent to the client.

Q Was it your purpose in using that method of

communicating these numbers to U.S. EPA to seek the

approval of the people present at the meeting before

those numbers were incorporated in your Final Report?

A I viewed that meeting more as an information

transmittal meeting of my latest estimate. I did not
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view it as an approval meeting as such.

Q Was there anybody present at that meeting

who had, to your knowledge, formal training in use of

statistics?

A I don't recall.

Q Was there anybody at that meeting that you

were relying on to supply expertise in the area of

statistics, or was it the other way around? Were the

people present relying on your knowledge and your

abilities in that area?

A It would be pretty much the other waV around.

They would be relying on me, yes.

Q After you presented this data by means of

an overhead projector, did you get approval from the

U.S. EPA to put that in a final report?

A I don't think there was any formal approval.

There was a recognition of material, as I discussed,

and I don't recall any specific formal go-ahead to

include that in a report.

Q Was there any discussion at all about that

sub j ect?

A Yes. As I mentioned, there was a concern

expressed about the change in the estimate and as I

also mentioned, I don't recall if going beyond that,
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other than to include this material in the Final Report.

Q At the termination of the meeting, were you

instructed as to whether you were being directed to

proceed with regard to the new methodology or the ol.d

methodology?

A No , I was not .

Q It was your understanding you were to proceed

with the revisions in accordance with the numbers you

showed in the overhead projector?

A That is correct.

Q How did you acquire that understanding?

A Simply from the belief on my part and the

absence of any specific directive not to do that.

Q Was there any discussion at that meeting as

to whether your report ought to include both method-

ologies?

A I don't recall any such discussion'.

Q At any time did you consider the possibility

that that would be a more appropriate way to present

this information?

A No, I did not.

Q Why not?

A Because as I believed and I indicated to you

that my first estimate is not a correct way of calculating
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the average concentration for log normal data, so that

including both estimates would have in my opinion con-

fused the issue rather than clarify it.

Q What was the deadline you were working und.er

in this project? I believe you said a moment ago it was

fast approaching?

A Yes, that is correct. I believe we had to

submit the report somewhere around February of '81.

Q Other than the discussions that you have

already recounted for us with respect to the opinions

that the estimates of PCB in the mass in the sediment

were too high prior to doing your final draft report,

did you receive any other suggested changes or sug-

gestions that the numbers were not correct during this

year or so that the First Draft, Exhibit No. 26, had

been outstanding?

MR. HYNES: Exhibit 27?

MR. POPE: Exhibit 27, excuse me.

BY THE WITNESS:

A I don't recall any other.

BY MR. POPE:

Q Were there any other changes that you made in

your Final Report from Exhibit No. 27 other than to

incorporate the North Ditch information we have gone
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through and to change that method of calculating PCB

in the sediment?

A Yes. The other change was to recalculate

the lakewide response due to PCB discharge that was "

used in this calculation versus the final.

Q Can you give me how that resulted in the

change of numbers, what the resulting numbers were?

A In the First Draft I have used a particular

assumed input of PCB over a 22-year period and cal-

culated the response in PCB for the whole Lake. That

would have been Figure 39 and Figure 40.

Q That is a curve in terms of difference in

years?

A Yes.

Q The highest being what?

A Four nanograms per liter.

Q What year?

A About 1971, thereabouts, and then Figure 40.

Q What was that first figure?

A Figure 39 .

And then Figure 40 assumed two different

levels background PCB which was then added to the four

nanograms per liter in Figure 39.

Q How does that change come out in the Final
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Draft?

A Well, in the Final Report, comparison is to

Figure 59 where I now instead of --

Q What was Figure 39, this information is carried

on to Figure 59, is that right?

A That is correct.

Q How do the numbers differ?

A In this case in the Final Report, I now used

the revised estimate of flux to the Lake which is

15,000 kilograms per year versus the four kilograms

and used the two background levels of one nanogram

and three nanograms.

MR. HYNES: That is Figure £0?

THE WITNESS: That is Figure 60, that is correct.

BY MR. POPE:

Q Any other changes that you recall?

A There were additional data, fish data included

in the Final Report, and to the best of my knowledge,

that's it.

Q Did you ever talk to a man named Swain with

regard to your project?

A Yes.

Q How many occasions?

A The occasion I remember would have been in
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discussing the draft report of the Final Report.

Q When would that have been?

A That would have been approximately January

of '81, February of '81; in that year.

Q Is that a live meeting or was it over a

telephone?

A That was over the telephone.

Q To your recollection, was that the only time

you talked with him?

A The best of my recollection, yes.

Q What was the nature of the discussion?

A We went over comments that he had on the

draft report.

Q Page by page, sort of?

A Yes.

Q Is it your understanding that because of the

time of this discussion, he did not have in front of

him the Final Report dated February 18, but rather an

earlier draft?

A That is correct.

Q Would you also agree that at least to what

you know, that must have been Exhibit 27 and Exhibit

26?

A No, I believe he had the draft of the Final
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Report.

MR. HYNES: Which is also dated February 1981, as

I understand it.

MR. POPE: I see.

BY MR. POPE:

Q In addition to these two drafts, there is a

third draft that predated the final?

A That is correct.

MR. HYNES: Which is unfortunately also labeled

February 1981.

(Discussion off the record.)

MR. HYNES: Here is an identification. John

Higgins' name is on that Final Draft report, February

'81. His name is not on that Final Report.

MR. POPE: That is the same one, Mr. Hynes, the

same document as the one we have comments by Mr. Swain?

MR. HYNES: As I understand, but if this is the

document you have from Swain, then that's it, but

Higgins' name is on it.

MR. POPE: His name did not appear on the final?

MR. HYNES: The final February '81.

MR. POPE: I see.

MR. FEATHERSTONE: Because he is the guy who

decided on geometric mean.
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BY MR. POPE:

Q Who is Mr. Higgins?

A John Higgins used to be with us when the firm

was called Hydro-Science and he subsequently left to-

go with another firm.

Q Why does his name appear on the First Draft

of the February 1981 report but not on any of the prior

ones?

A His name does appear on the First Draft, but

the reason as I recall for his name not appearing

between that draft and the Final Draft is simply a

judgment on my part that so much additional work had

been done between his involvement earlier with the

project that I thought it more appropriate to put him

in the acknowledgment rather than as a writer.

Q As a result of your discussion with Dr.

Swain of the First Draft of the February 1981 report,

did you change anything?

A Yes . I believe that as a result of my con-

versation with Wayland Swain, I did in various ways

attempt to incorporate some of his comments, right.

I don't recall specifically which ones were incorporated

and which ones were not, but I did attempt to incorporate

some of his comments, yes.
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Q In what areas?

A I don't recall specifically. His comments

went throughout the report.

Q Why did you incorporate his comments?

A Some of them seemed to be worthwhile incor-

porating. As I recall they were points worth making

and clarification points that would, in my opinion,

have enhanced the understanding of the Final Report.

There were, to my recollection, no sub-

stantive changes requested or suggested by Mr. Swain.

Q What was your understanding of what his role

in the project was?

A My understanding was that he was an employee

of EPA and had been asked to look at the report and

comment on it.

Q Was it your position that anyone at EPA

could offer you comments on your report? You were

going to incorporate their thoughts?

A No. It was my position that anyone at EPA

could offer comments, but that the degree of incorpora

tion or not incorporating comments would still be left

up to me. That would still be a judgment I would have

to make .

Q Did anyone else related to the Government in
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any way offer you any comments on the first draft of

the February 1981 report?

A Yes, I believe there was also a telephone

conversation with Nelson Thomas, I believe, and then.

some other comments relayed to me, as I recall, from

Mr. Kontaxis* conversation with someone in EPA that I

don't recall.

Q And those were discussed changes as well?

A Yes .

-Q Were they followed at all?

A To the best of my knowledge, some of them

were incorporated, again, because they increased the

readability of the report and understanding of the

report .

Q Who was the other person that you talked with?

A I believe it was Nelson Thomas.

Q Who is he?

A He was at that time with the EPA at Large

Lakes Research Station in Grosse lie, Michigan.

Q What is his expertise?

A He is a biologist and has been involved in

water quality work for a number of years.

Q Was there any area of the report that he

commented on specifically?
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A Not that I recall.

Q Was there any area that you deferred to him

on in any area of the report?

A Not that I recall.

Q What was Wayland Swain's specialty?

A Wayland Swain is the Director of the Large

Lakes Research Station and has background in water

quality .

Q Specifically in areas of science, which area

is his area of training so far as you know?

A I don't recall his basic undergraduate or

graduate training.

Q Is there any area of this report where you

gave greater deference to Mr. Swain, certain areas of

the report as opposed to other areas?

A Not that I recall.

Q Do you have any notes of your discussion with

either of these two gentlemen, Mr. Thomas or Mr. Swain?

A No. Any notes that I have would have been

in the files that we sent to Mr. Hynes.

Q Do you know whether Mr. Swain made any comments

on your First Draft?

A I do not know that.

Q Did you talk to anybody at the U.S. Attorney's
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Office with respect to the wording on your Final Draft?

A I don't recall talking to anybody.

MR. POPE: Why don't we take a break for lunch and

I will go through some of these documents.

(At 12:45 o'clock p.m., a lunch

recess was had to 1:45 o'clock

p.m., th:s same day.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

vs . No. 78 C 1004

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.

October 26, 1982,

1:45 o ' clock p.m.

The deposition of ROBERT V. THOMANN

resumed pursuant to noon recess at 219 South Dearborn

Street, Room 1486, Chicago, Illinois 60604, before

Thea L. Urban.

PRESENT:

MR. JAMES T. HYNES,

MR. JERROLD H. FRUMM,

MR. MICHAEL A. POPE,

MS. CAROL DORGE,

MR. BRUCE A. FEATHERSTONE.
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ROBERT V. THOMANN,

called as a witness herein, having been previously duly

sworn, was examined and testified further as follows:

MR. POPE: Are you ready to proceed?

MR. HYNES: Certainly.

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

Q Dr. Thomann, in your final Final Report, is

there a description in the change of methodology for

estimating the amount of PCB mass in the sediment from

your earlier reports?

A Yes. There is a description of the method-

ology that was used in the Final Report. There is not

a description of change of methodology.

Q Referring you to your Final Report, would you

show me where the verbal textual description of method-

ology is with respect to your use of the method of

mean of data when log normally distributed?

A That would be beginning on the bottom of

Page 12 and continuing onto Page 15.

Q At the bottom of Page 12, what do you mean

by the term a measure of the error or the error in the

estimate?

A What I mean there is because the data are
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variable, there is always a possibility that the esti-

mate of the mean may not be the true estimate, true

being the estimate you would get if you took an

infinite number of samples of the mass,so the measure

of the error in the estimate is the measure of how

tight the estimate is of the true mean value.

0 When was the First Draft of February 1980

report done?

A I believe that was done towards the end of

January or the beginning of February.

Q How long was that outstanding before you

prepared the Final Draft which appears before you?

A To the best of my recollection, I would say

no more than several weeks.

Q Was the Final Draft in fact prepared and

submitted by you before the end of February 1981?

MR. HYNES: You mean the Final Report?

MR. POPE: The final. We can call the Final

Draft the Final Report, Mr. Hynes, as opposed to the

First Draft of the Final Report.

BY THE WITNESS:

A I believe so, yes.

BY MR. POPE:

Q Where did you send that?
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A I believe to the EPA.

Q In?

A In Chicago.

Q Was there approximately a one-month period..

during which the document with Mr. Higgins ' name on it

dated on the face of it February 1981, was there

approximately a one-month period of time when that

was outstanding?

A Several weeks, yes, several weeks to possibly

one month.

Q During that period of time were you contacted

by Mr. Thomas?

A Yes, as I recall.

Q Mr. Swain?

A Yes .

Q You received some information from Mr.

Kontaxis about some third person who you don't remember

their name?

A That is also correct.

Q Who else had commented on that report? Did

anybody else give you any input whatever?

A No, not that I recall.

Q Did anyone ever suggest to you at any time

that the formulas on Page 15 were in error?
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A Yes, that was subsequently brought to atten-

tion in one of the peer reviews that came after the

report had been completed.

Q As you sit here today, is that formulation-

in error?

A Yes, there is a change that should be made

there .

Q What would the change be?
A

A In the second formula, instead of MX it
/*

should be Mr, lower case "r" and "M" should have a

hat over it so that in the first formula, it should
A

be Mr is what should be inserted into the beginning

of the second formula.

And the left-hand side of the second

formula it should read sigma-hat-sub Mu-sub r.

Q When is the first time you conveyed that

information to Mr. Hynes?

A I believe it was about ten days ago when we

met.

Q You met in connection with the preparation

of this deposition, is that correct?

A That is correct.

Q Any other changes that you would like to make

in this report as of today?
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A No.

Q You have described this process of peer

review of your work, is that right?

A Yes.

Q What was done as far as you know?

A After we submitted our report, I received

three sets of peer reviews from EPA that represented

a review of the report.

Q What is your understanding of how those

materials came to be generated?

A I don't know. They simply were sent to me

at the completion of this report or after the comple-

tion of this report.

Q Any other comment besides those three peer

reviews that --

Excuse me, Mr. Hynes. Those are the

reviews you have provided pursuant to the Court Order

that are confidential as to who the author of them is,

is that right?

MR. HYNES: (Nodding affirmatively.)

MR. POPE: Right?

MR. HYNES: Right, must respond verbally.

BY MR. POPE:

Q Besides those three peer reviews Mr. Hynes
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made available to you, has anyone else given you any

comments on your report?

A No.

Q Have you talked to Mr. Thomas about it?

A Subsequent to the completion of the report?

Q Yes.

A No.

Q Have you talked to Mr. Swain about it?

A No.

Q Have you talked to Mr. Zar about it?

A No.

Q Mr. DiDomenico?

A No.

Q Do you have any estimates as to how long a

No Action alternative would have to be pursued before

PCS levels would go down to any definite means?

MR. HYNES: You are talking about the flux

estimate, is that right?

MR. POPE: Yes.

BY THE WITNESS:

A I have not run that calculation of how long

it would take for the Harbor to cleanse itself if no

action were taken, so I really cannot respond defini-

tively to that question.
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BY MR. POPE:

Q Do you have any current plans to do any

further work in connection with the project?

A No .

Q Are there any people you talked to regarding

preliminary or final calculations in this project other

than those people you have referred to today?

A Any others than the list we just went through,

not that I recall, no.

Q Have we discussed today all of the pre-

liminary calculations that you have reduced to writing

at any time in connection with this project?

A The only other calculations that we have not

discussed were the calculations associated with the

environmental impact statement associated with the

question.

Q What do you have reference to there?

A That was a draft, that was a document that

was prepared by HydroQual as far as the environmental

impact statement relative to the project.

MR. HYNES: It was SuperFund work that EPA was

doing independent of the case.

BY MR. POPE:

Q Can you tell me what interconnection there is
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between the basic project and the Final Report and

this work in connection with the environmental impact

statement?

A The environmental impact statement, that

section that was prepared by HydroQual, summarizes

some of the basic information in the Final Report and

also makes some additional runs of the model to esti-

mate the flux estimate out of the Harbor under various

scenarios associated with dredging alternatives.

In addition there were some further

calculations on the uptake of PCB in the food chain.

MR. POPE: Mr. Hynes, is it your current plan

that that would be part of Dr. Thomann1s testimony

at trial?

MR. HYNES: No.

MR. POPE: That is all I have right now. I

would like, Mr. Hynes, to make a request --

MR. HYNES: For the overlays.

MR. POPE: For the projections.

MR. HYNES: He will look and HydroQual will look

in the files and see if they are there. They may have

been produced in a Xerox. This is just a guess on my

part, I don't knew. A search will be made.

BY MR. POPE:

I neo |_. Urban

^ertiped T^nortnonJ |<eporter

154 S°^tk \-° S"He Street

(jLcago. | l!inoi? 6060?

31? - 782-333?



Thomann - direct 844

Q Do you have any further definition of what

they look like, Dr. Thomann, if you were looking for

those?

MR. HYNES: The overlays.

BY MR. POPE:

Q What would we be looking for? Is there a way

you can describe for us what they have on them?

A They were a series of figures that summarized

some of the calculations at that point.

For example, I specifically remember

that one of the overheads would have been,for example,

Figure 39 segmentation of the mathematical model of the

North Ditch.

I also remember that Figure 48 was part

of the discussion, as I mentioned.

Q How are those graphs generated?

A Those graphs?

Q Yes.

A They were prepared by our draftsman from

a rough copy.

Q Rough copy comes out of the computer model?

A No. In this case what would come out of the

computer model would be a series of number over time

and they would be plotted on a rough graph that would

I net? |_. l_Jrban
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be prepared by the draftsman.

Q What degree of quality control, how does

your quality control work to be sure that the drafts-

man has made the correct draft?

A We simply when he returns the draft to us, we

check to see if it is properly representative of what

we gave him.

Q The overlay you showed in January of 1981 at

the meeting, did it have the date on it, did it have

your name on it?

A I don't know. I don't recall.

Q You will take a look for it and report to

Mr. Hynes and Mr. Hynes will let us know what the

status is on it.

A Yes.

MR. HYNES: Fine.

DIRECT EXAMINATION

BY MR. FEATHERSTONE:

Q Dr. Thomann, at any time from the time you

submitted the First Draft in 1979 through today, has

anyone from the U.S. EPA ever expressed an opinion

that any of your estimates or calculations were too

high?

A Not that I recall, no.

I heo L. LJrtxan
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Q Has anyone from the U.S. Atorney's Office

ever expressed an opinion that any of the estimates

or calculations were too high?

A Not that I recall.

Q You were involved in the modeling work done

for the Hudson River, is that correct?

A That is correct, yes.

Q The model that you prepared and used for

the Hudson River, is that essentially the same model

and formulation of the model used here?

A Yes, it is quite similar, yes; not identical,

but quite similar.

Q Is it also quite similar for purposes of

projecting PCB levels in fish, for instance?

A No. The calculation that was done in the

Hudson was for calculating PCB in fish and was really

a two-part calculation: The first, a preliminary cal-

culation and then a more extended detailed calculation

of the striped bass, PCB in striped bass in the Hudson.

That second calculation was, as I said,

a more detailed and extended calculation.

Q The approach that you used in your Final

Report to project PCB levels in fish in and near

Waukegan Harbor, is that essentially the same approach

[ neo |__. LJrb""!

o. |l!moit 60603
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that you used in the Hudson River situation?

A It is not substantively different, but it

draws principally on subsequent work I did to the

Hudson River situation which formed the basis for the

paper that is referenced in the Final Report on

Waukegan Harbor. So there was additional work done

after the Hudson situation.

Q I understand that, but the first part of

your answer stated that the approach used in Waukegan

Harbor is not substantively different than what you

did in the Hudson River area. I understand there may

have been additions, but are we talking basically

about apples and apples?

A In terms of the physical transport model,

yes, there is no substantive difference. In the

substance of fish accumulation of PCB, there is

substantively no difference although there was some

additional work done after that, yes.

Q In your Final Report you have a section, I

think, labeled Conclusions that sets forth estimates

and calculations which you make. Are any of those

estimates or calculations in any way inconsistent with

the data that show PCB levels in fish found in the

Illinois waters of Lake Michigan declining?

134 Sout^ L" So''*
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MR. HYNES: Would you repeat the question.

(Question read.)

MR. HYNES: What data are you referring to, not

specific data from this case, but general data in the

literature on what you say is a description of PCB

levels in fish?

MR. FEATHERSTONE: I am referring to data that

is a matter of record in this case that shows that

PCB levels in fish in the Illinois waters of Lake

Michigan are declining and have done so for the past

few years.

MR. HYNES: All I want to do is object to your

characterization that they are declining and also I

want to make sure that that data that you are referring

to are not specifically referred to in the text of his

Final Report, is that correct?

MR. FEATHERSTONE: I don't know without going

through all 180 pages.

MR. HYNES: All I want to know is you are com-

paring what he has in here with other data that he

generated that you say shows declination lakewide of

PCB levels in fish, am I right?

MR. FEATHERSTONE: I will start over again.

BY MR. FEATHERSTONE:

I r\eo |__. Urban

——————————————————————————:—————————————————————————————. Certified ;^no''tnon<j |<esorter

154 S°"tk L" 9<»lle St~«t

Chicago. Illinois 60603

31? - 787-333?



Thomann - direct (Featherstone) 849

Q Dr. Thomann, have you taken any fish samples

out of the Illinois waters of Lake Michigan and

analyzed those fish samples for PCS in fish?

A Not of this report, not in this report.

Q No, no. Just answer my question.

Have you personally been involved in

any effort to take fish out of the Illinois waters of

Lake Michigan and analyze them for PCB content?

A No, I have not.

Q Other people have, however?

A Yes .

Q In the section in your Final Report that is

entitled Conclusions, where you set forth your esti-

mates and your calculations, is any of the data in

that section in any way inconsistent with the data or

the evidence that shows that PCB levels in fish found

in the Illinois waters of Lake Michigan are declining?

MR. HYNES: I object again to your characteri-

zation that the fish levels are declining.

With that objection, you can answer the

question .

BY THE WITNESS:

A Again, none of these conclusions relate

specifically to any time variable behavior of PCB in

I r\so |_. Urban
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the fish in the open waters of Lake Michigan that would

confirm or deny any particular trends.

The conclusions here are specifically

aimed at the time variable behavior of PCBs in the

open Lake. The degree to which that is reflected in

the concentrations of PCB in fish over time is not

specifically detailed.

BY MR. FEATHERSTONE:

Q Are any of your findings in your judgment

inconsistent with the evidence that PCB levels in fish

are declining?

A Again, the conclusions that I reached are

not inconsistent with a decline or constant value or

an increase, for that matter.

Q Would you also say that none of your findings

are inconsistent with a decline, staying constant or

an increase in the PCB levels in water in Lake Michigan?

A No. The conclusions here would indicate that

there has been a decline in the PCB concentrations in

the water over time.

Q In Lake Michigan?

A In Lake Michigan.

Q And your findings are consistent with that?

A Yes.

I neo | _ . Urbcan
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MR. FEATHERSTONE: I have no further questions.

DIRECT EXAMINATION (Resumed)

BY MR. POPE:

Q The only.additional thing I would like to have

verified is whether you had cover letters for your final

Final Draft Report as well as the early draft report

that is also dated February 1981. I think you do,

don't you?

A Yes, I believe we did.

MR. POPE: If those have not been produced, Mr.

Hynes, I would like to have them produced so we would

then have a clear date when the draft was sent out and

the final sent out. And it is tiue, Dr. Thomann, after

you sent the final one out, you had no other contact

other than to review those peer reviews?

THE WITNESS: That is correct.

BY MR. POPE:

Q And you made no changes after the final was

sent out?

A That is correct.

Q Until today when we talked about it?

A Yes.

MR. POPE: Dr. Thomann, thank you.

Thank you, Mr. Hynes.

I heo [_. Urban
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MR. HYNES: Thank you

(Witness excused.)

FURTHER DEPONENT SAYETH NOT. . .

I neo |_. Urban
^e-tiF'ea O^orthond Reporter
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

vs .

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendant .

) No. 78 C 1004

I hereby certify that I have read the

foregoing transcript of my deposition given at the

time and place aforesaid, consisting of Pages 1 to

852, inclusive, and I do again subscribe and make

oath that the same is a true, correct and complete

transcript of my deposition so given as aforesaid,

as it now appears.

Robert V. Thomann

SUBSCRIBED AND SWORN TO
before me this _____ day
of _________ , A.D. 1982.

Notary Public.

[_. (Jrban

ertified Sk°rt''"in<» Reporter

154 Soutr, \_a So He Street

Chicago. I l l i n o i s 60603

31? - 782-3332



U.S. Department of Justice

United States Attorney
Northern District of Illinois

JTH:e jd Lulled States Courthouse

On<:a\:<>. /Iliiusis 6060-1

November 1, 1982

Michael Pope, Esquire
PHELAN, POPE & JOHN, LTD.
180 North Wacker Drive
Chicago, Illinois 60606

Re: United States of America v. Outboard
Marine Corporation, et al.,
No. 78 C 1004 - USDC ND 111. ED

Dear Mike:

Attached are copies of the overhead displays which

Dr. Thomann referred to in his deposition. In addition he also

found overheads which he used at an earlier meeting with EPA.

The two groups are identified for your convenience.

Very truly yours,

DAN K. WEBB
United States Attorney

enclosures

cc: see page two
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Mi-chael Pope, Esquire
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November 1, 1982

cc: (w/encs.)

Bruce Featherstone
KIRKLAND & ELLIS
200 East Randolph Drive
Chicago, Illinois 60601

John Van Vranken
Assistant Attorney General
ENVIRONMENTAL CONTROL DIVISION
188 West Randolph, Suite 2315
Chicago, Illinois 60601

Sebastian T. Patti, Esquire
Water Enforcement Division (wo/encs.)
U. S. ENVIRONMENTAL PROTECTION AGENCY
230 South Dearborn Street-
Chicago, Illinois 60604
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C O M P A R I S O N OF CORES 603 and D03

Depth of A»g . Avg . over D Core Pooled Avg .

Core D ( f t ) x (mg /kg ) iT (mg /hg ( x / x )

S03 0-3 988 4371 • 0 . 2 2 ^
B<n H-3 19399 4 . 4 2 4

Sfll 0-1 144 1238 0.1K
D0.1 n-1

S03 1-2 512 5699 0 .09f
Dfl3 1-2 10650 11.131

2-3 129P0 1177^ l . l f l l
DB3 2-3 1070(5 0.909
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